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Eriiata. 

P. 7(h line 10, for hyposiilphatc read hypoMil; I ‘ 

-0‘,^br oxyhyclroiis unhvdroiis. 

lime read caLium. 

31, /or hypo^iulphate rraa Inpo'j.i’phitc. 

^2, for sulphate ncfd suljihit . 

' — 34, /or hyposiiip*jaiv.s and sn’pnates read hyposulphites and sul- 
j)hites. 

P. 21o, line 6, for connected reai. coTiycitcd. 

2t),for fiisus read fucus. 

In the Plate accompanying Mr. De la Ceciie’s Paper on the Excavation 
of Valleys, the gravel strewed on the sides, and which occurs in 
the bottom of the valley, fig. 1, (section of Charmouth Valley) i 
represented too thick. 

P. 254, line 17, for low pressure read low temperature. 
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The Balerian Lecture^ — On a Method of rendering Platina 
malleable. By WiLLUM Hyde Wollastok, MJ). F.B.S. 

A S, from long experience, I probably am better acquainted 
with the treatment of platina, so as to render it perfectly 
malleable, than any other member of this Society, I will en- 
deavour to describe, as briefly as is consistent with perspi- 
cuity, the processes which I put in practice for this purpose, 
during a series of years, without seeing any occasion to wish 
for further improvement. 

The usual means of giving chemical purity to this metal, by 
solution in aqua regia and precipitation with sal ammoniac, 
are known to every chemist; but I doubt whether sufficient 
care is usually taken to avoid dissolving the iridium contained 
in the ore, by due dilution of the solvent In an account which 
I gave in the Philosophical Transactions for 1804?, of a new 
metal, rhodium, contained in crude platina, I have mentioned 
this precaution, but omitted to state to what degree the acids 
should be diluted. I now therefore recommend, that to every 
measure of the strongest muriatic acid employed, there be 
added an equal measure of water; and moreover, that the 
nitric acid used be what is called “single aquafortis;” as well 
for the sake of obtaining a purer result, as of ccconomy in the 
purchase of nitric acid. 

With regard to the proportions in which the acids are to 
be used, I may say, in round numbers, that muriatic acid, 
equivalent to 150 marble, together with nitric acid equivalent 

^ From the Philosophical Transactions for 1829. Part 1. 

N.S. Vol. 6. No. 31. July 1S29.- B to 
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to 40 marble, will take 100 of crude platina; but in order to 
avoid waste of acid, and also to render the solution purer, there 
should be in the menstruum a redundance of 20 per cent at 
least of the ore. The acids should be allowed to digest three 
or four days, with a heat which ought gradually to be raised. 
The solution, being then poured off, should be suffered to 
stand until a quantity of fine pulverulent ore of iridium, sus- 
pended in the liquid, has completely subsided; and should 
then be mixed with 41 parts of sal ammoniac, dissolved in 
about five times their weight of water. The first precipitate, 
which will thus be obtained, will weigh about 165 parts, and 
will yield about 66 parts of pure platina. 

As the mother-liquor will still contain about 1 1 parts of 
platina, these, with some of the other metals yet held in solu- 
tion, are to be recovered, by precipitation from the liquor with 
clean bars of iron, and the precipitate is to be redissolved in 
a proportionate quantity of aqua regia, similar in its con:posi- 
tion to that above directed to be used : but in this case, before 
adding sal ammoniac, about 1 part by measure of strong mu- 
riatic acid should be mixed with 32 parts by measure of the 
nitro-muriatic solution, to prevent any precipitation ol* palla- 
dium or lead along with the ammonio-muriate of platina. 

The yellow precipitate must be well washed, in order to 
free it from the various impurities which are known to be con- 
tained in the complicated ore in question ; and must ultimately 
be well pressed, in order to remove the last remnant of the 
washings. It is next to be heated, with the utmost caution, 
in a black-lead pot, with so low a heat as just to expel the 
whole of the sal ammoniac, and to occasion tlie particles of 
platina to cohere as little as possible ; for on this depends the 
ultimate ductility of the product. 

The gray product of platina, when turned out of the cruci- 
ble, if prepared with due caution, will be found lightly cohe- 
rent, and must then be rubbed between the hands of the ope- 
rator, in order to procure by the gentlest means, as much as 
can possibly be so obtained, of metallic powder, so fine as to 
pass through a fine lawn sieve. The coarser parts are then to 
be ground in a wooden bowl with a wooden pestle, but on no 
account with any harder material, capable of burnishing the 
particles of platina*; since every degree of burnishing will 

prevent 

* The following experiment will prove the necessity of attending to this 
precaution If a wire of platina be divided with a sharp tool in a slanting 
direction, and; being then heated to redness, be struck upon an anvil with 
a hammer, so as to force into contact the two newly-divided surfaces, they 
will become firmly welded together; but if the surfaces have previously 

been 
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prevent the particles from cohering in the further stages of the 
process. Since the whole will require to be well washed in 
clean water, the operator, in the later stages of grinding, will 
find his work much facilitated by the addition of water, in or- 
der to remove the finer portions, as soon as they are suffi- 
ciently reduced to be suspended in it. 

Those who would view this subject scientifically should here 
consider, that as platina cannot be fused by the utmost heat of 
our furnaces, and consequently cannot be freed like other me- 
tals, from its impurities, during igneous fusion, by fluxes, nor 
be rendered homogeneous by liquefaction, the mechanical dif- 
fusion through water should here be made to answer, as far 
as may be, the purposes of melting; in allowing earthy mat- 
ters to come to the surface by their superior lightness, and in 
making the solvent powers of water effect, as far as possible, 
the purifying powers of borax and other fluxes in removing 
soluble oxides. 

By repeated washing, shaking, and decanting, the finer 
parts of the gray powder of platina may be obtained as pure* 
as other metals are rendeied by the various processes of or- 
dinary metallurgy ; and if now poured over, and allowed to 
subside in a clean basin, a uniform mud or pulp will be ob- 
tained, ready for the further process of casting. 

The mould which I have used for casting, is a brass barrel, 
6| inches long, turned rather taper within, with a view to fa- 
cilitate the extraction of the ingot to be formed, being 1*12 
inches in diameter at top, and 1*23 inches at a quarter of an 
inch from the bottom, and plugged at its larger extremity with 
a stopper of steel, that enters the bai’rel to the depth of a 
quarter of an inch. The inside of the mould being now well 
greased with a little lard, and the stopper being fitted tight 
into the barrel by surrounding it with blotting-paper, (for the 
paper facilitates the extraction of tlie stopper, and allows the 
escape of w^ater during compression,) the barrel is to be set 
upright in a jug of water, and is itself to be filled with that 
fluid. It is next to be filled quite full with the mud of platina ; 
which, subsiding to the bottom of the water, is sure to fill the 

been burnished with any bard substance, the welding will be effected, if at 
all, with very great difficulty. 

When the powder of platina has been over-heated in dcconijiosing the 
aminoiiio-ninriato, or has been biiniislied in the grinding, I have in vain 
endeavoured to give it a welding surface, by steeping it in a solution of 
sal ammoniac in nitric acid, 

* Siilphiiric acid, digested upon the gray powder of platina, thus purified, 
extracted less than l-lOOOdth part of iron, 

B 2 barrel 
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barrel without cavities, and with uniformity, ~a uniformity to 
be rendered perfect by subsequent pressure. In order, how-^ 
ever, to guard effectually against cavities, the barrel may be 
weighed after filling it, and the actual weight of its contents 
being thus ascertained, may be compared with that weight of 
platina and water which it is known by estimate that the barrel 
ought to contain *. A circular piece of soft paper first, and 
then of woollen cloth, being laid upon the surface, allow the 
water to pass, during partial compression by the force of the 
hand with a wooden plug. A circular plate of copper is then 
placed upon the top, and thus sufficient consistency is given 
to the contents to allow of the barrel being laid horizontally 
in a forcible press. 

The press which I have generally used for this purpose, 
consists of a flat iron bar AB, set edgeways, and screwed down 



^ From the mean weight of the ingots obtained in previous operations, 
it is known that the barrel described in the text ought to contain Ic ounces 
troy of dry platina powder. The weight of the contents of the barrel 
. sp. grav. of platina — I , . , . , . . , - 

= 16 oupces X -- fpi 3 ti ~ + the weight of a cubic inch of 


water x capacity of the barrel in cubic inches = 16 ounces 


21-25 


+ •526 


ounces X 7’05 = 18*9575 ounces troy. Should the contents of the barrel 
weigh materially less than this estimated weight, there must be a want of 
iinirarmity in the disposition of the pow'dcr within the barrel. 


liable 
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liable to bend, to a strong wooden bench CD. The bar is 
connected by a pivot at its extremity A, with the lever AFG. 
An iron rod FH, which turns at its two extremities upon the 
pivots F and H, proceeds from the lever at F, and, as the 
lever descends, propells forward Jhe carriage I, which slides 
along the bar, A stopper or block being placed in the vacant 
space li, the carriage communicates motion to the cTadle Jclm^ 
which is also made to slide along the bar, and carries the bar- 
rel N, which lies upon the cradle, straight against the piston 
O, which rests by its end against P, a projection in the further 
extremity of the bar. 

The weight, which in this machine, when the angle of the 
lever’s elevation is small, will keep the power, applied vertically 
at the extremity of the lever, in equilibrio = that power X 

aj^F-F^hT^ cotan. of the angle of the lever’s elevation; 

which expression, in the case of the press actually used, be- 
comes, power X 5 . cotan. of the angle of the lever’s elevation. 
This expression, at an elevation of becomes nearly 60 x 
power, and at an elevation of becomes nearly 300 x power; 
and when the lever becomes horizontal, the multiplier of the 
power becomes quasi infinite. This explanation will be suf- 
ficient to show the mechanical advantage with which, by means 
of this press, the weight of the operator, acting on the end of 
the lever, will be made to bear against the area of the section 
of the barrel, a circle little more than an inch in diameter. 

After compression, which is to be carried to the utmost limit 
possible, the stopper at the extremity being taken out, the cake 
of platina will easily be removed, owing to the conical form of 
the barrel ; and being now so hard and firm that it may be 
handled without danger of breaking, it is to be placed upon a 
charcoal fire, and there heated to redness, in order to drive 
oft* moisture, burn oft* grease, and give to it a firmer degree of 
cohesion. 

The cake is next to be heated in a wind- furnace; and for 
this purpose is to be raised upon an earthen stand about 2^ 
inches above the grate of the furnace, the stand being strown 
over with a layer of clean (juartzosc sand, on which die cake 
is to be placed, standing upright on one of its ends. It is then 
to be covered with an inverted cylindrical pot, of the most re- 
fractory crucible ware, resting at its open end upon the layer 
of sand ; and care is to be taken that tlie sides of the pot do 
not touch the cake. 

To prevent the blistering of the platina by lieat, which is 
the usual defect of this metal in its manufactured state, it is 

essential 
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essential to expose the cake to the most intense heat that a 
wind-furnace can be made to receive, more intense than the 
platina can well be required to bear under any subsequent 
treatment; so that all impurities may be totally driven off, 
which any lower temperature might otherwise render volatile. 
The furnace is to be fed with Staffordshire coke, and the ac- 
tion of the fire is to be continued for about twenty minutes 
from the time of lighting it, a breathing heat being maintained 
during the last four or five minutes. 

The cake is now to be removed from the furnace, and being 
placed upright upon an anvil, is to be struck, while hot, on 
the top, with a heavy hammer, so as at one heating effectually 
to close the metal. If in this process of forging, the cylinder 
should become bent, it should on no account be hammered on 
the side, by which treatment it would be cracked irremediably; 
but must be straightened by blows upon the extremities, dex- 
terously directed, so as to reduce to a straight line the parts 
which project. 

The work of the operator is no\v so far complete, that the 
ingot of platina may be reduced, by the processes of heating 
and forging, like that of any other metal, to any form that may 
be required. After forging, the ingot is to be cleaned from 
the ferruginous scales which its siiriace is apt to contract in 
the fire, by smearing over its surface with a moistened mix- 
ture of equal parts by measure of crystallized borax and com- 
mon salt of tartar, which, when in fusion, is a ready solvent 
of such impurities’^, and then exposing it, upon a platina tray, 
under an inverted pot, to the heat of a wind -furnace. The 
ingot on being taken out of the furnace, is immediately to be 
plunged into dilute sulphuric acid, which in the course of a 
few hours will entirely dissolve the flux adhering to the sur- 
face. The ingot may then be flattened into leaf, drawn into 
wire, or submitted to any of tlie processes of which the most 
ductile metals are capable. 

The perfection of the methods above described, for giving 

* The chemist M ill find this flux very serviceable for removing from his 
crucible or other vessels of platina those ferruginous scales with whicli, 
after long use, ’and particularly after being strongly heated in a coal or coke 
fire, they bet oine incrusted. In the analysis of earthy minerals, I have 
been in the habit of using a similar flux, composed of 2 parts by weight of 
crystallized carbonate of soda, and 1 of crystallized borax, well ground to- 
gether. It has the advantage of not acting, like caustic alkali, upon the 
platina crucible, and is a powerful solver^' of jargon and many other minerals, 
which yield with difficulty to other fluxes. If the mineral to be operated 
on requires oxidation, in order to decompose it, a little nitre or nitrate of 
soda may be added. 

to 
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to platina complete malleability, will best be estimated by 
comparing the metal thus obtained, in respect of its specific 
gravity, with platina which has undergone complete fusion ; 
and by comparing it, in respect of its tenacity, with other me- 
tals possessing that quality in the greatest perfection. 

The specific gravity of platina, drawn into fine wire, from a 
button which had been completely fused by the late Dr. E. D. 
CMarke with an oxy-hydrogen blowpipe, I found to be 2M6, 
The aggregate specific gravity of the (jake of metallic mud, 
when first introduced into the barrel, exclusively of moisture, 
is about 4*3; when taken from the press, is about 10. That 
of the cake fully contracted, on being taken out of the whid- 
furnace before forging, is from 17 to 17*7. The mean speci- 
fic gravity of the platina, after forging, is about 21*25, al- 
though that of some rods, after being drawn, is 21*4: but 
that of fine platina wire, determined by comparing the weight 
of a given length of it with the weight of an equal length of 
gold wire drawn through the same hole, I find to be 21*5, 
which is the maximum specific gravity that we can well expect 
to be given to platina. 

The mean tenacity, determined by the weights required to 
break them, of two fine platina wires, the one of 
other of of an inch in diameter, reduced to the standard 
of a wire ^-^-th of an inch in diameter, I found to be 409 pounds ; 
and the mean tenacity of 11 wires, beginning with and 
ending with vrj Voo reduced to the lonner standard, 

I found to be 589 pounds; tlie maximum of these 11 cases 
being 645 pounds, and the minimum 480 pounds. The coarsest 
and the finest wire whicli I tried, present exceptions, since a 
wire of j of an inch gave 290 pounds, and a wire of 
of an inch, 190 pounds. If we take 590 pounds, as deter- 
mined by the 11 consecutive trials, to be the measure of the 
tenacity of the platina prepared by tlie processes above de- 
scribed, and consider that the tenacity of gold wire, reduced 
to the same standard, is about 500, and tliat of iron-wire, 600, 
we shall have full reason to be satisfied with the processes, 
detailed in the present paper, by whicli platina has been ren- 
dered malleable. 

To this paper I beg to subjoin an account of some pro- 
cesses rehiting to two of the metals which are found in the 
ore of platina. 

To obtain malleable palladium, the residuum obtained from 
burning the prussiate of that metal is to be combined with 
sulphur, and each cake of the sulphuret, after being fused, is 

to 
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to be finally purified by cupellation, in an open crucible, with 
borax and a little nitre. The sulphuret is tnen to be roasted, 
at a low red heat, on a flat brick, and pressed, when reduced 
to a pasty consistence, into a square or oblong and perfectly 
flat cake. It is again to be roasted very patiently, at a low 
red heat, until it becomes spongy on the surfiice. During this 
process, sulphur flies off in the state of sulphurous acid, espe- 
cially at those moments when the heat is allowed occasionally 
to subside. The ingot is then to be cooled ; and when quite 
cold, is to be tapped with a light hammer, in order to condense 
and beat down the spongy excrescences on its surface. The 
alternate roastings and tappings (or gentle hammerings) re- 
quire the utmost patience and perseverance, before the cake 
can be brought to bear hard blows : but it may, by these means, 
at length be made so flat and square, as to bear being passed 
through the flatting-mill, and so laminated to any required de- 
gree of thinness. 

Thus prepared, it is always brittle, while hot ; possibly, 
from its still containing a small remnant of sulphur. 1 have 
also fused some palladium sc, without using sulphur; but 
I have always found it, when treated in this way, so hard and 
difficult to manage, that I greatly prefer the former j)rocess. 

To obtain the oxide of osmium in a pure, solid, and cry- 
stallized state, I grind together, and introduce, when ground, 
into a cold crucible, 3 parts by weight of the pulverulent ore 
of iridium, and 1 part of nitre. The crucible is to be heated 
to a good red in an open fire, until the ingredients are re- 
duced to a pasty state; when osmic fumes will be found to 
arise from it. The soluble parts of the mixture are then to 
be dissolved in the smallest quantity of water necessary for the 
purpose, and the li([Uor, thus obtained, is to be mixed, in a 
retort, with so much sulphuric acid, diluted with its weight of 
water, as is equivalent to the potash contained in the nitre em- 
ployed; but no inconvenience will result from using an excess 
of sulphuric acid. By distilling rapidly into a clean receiver, for 
so long a time as the osrnic fumes continue to come over, the 
oxide will be collected in the form of a white crust on the sides 
of the receiver; and there melting, it will run down in drops 
beneath the watery solution, forming a fluid flattened globule 
at the bottom. When the receiver has become quite cold, the 
oxide will become solid and crystallize. One such operation 
has yielded SO grains of the crystallized oxide, besides a strong 
aqueous solution of it. 


II. An 
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II. An Abstract of the Characters of Ochsenlieimer’b Genera 
of the Lepidoptera of Europe; with a List of the Species 
of each GenuSy and Reference to one or more of their respcc-^ 
live leones. By J. G. Children, E.R.S. L. JS. F.L.S. ^ c. 

[Continued from vol. v. p. 370.] 

Genus 53. MANIA, Ochs.y Treitsch. 

Mormo, Ochs. Lemures, Hiibii. 

LegSy gressorial ; second and third pair with the tibiee armed 
with long, stout spines, terminated by a very fine point. 

Wings triangular, margins crenate. 

Antennejc filiform, pectinated ; pectinations extremely short 

Body rather stout ; thorax densely pilose ; hack with a separate 
tuft of hair on each segment, except the last, forming a 
crest down the middle; abdomen terminated by a tuft of 
hairs. 

Larva naked, with a small head ; body tapering towards the 
hinder part ; the last segment tuberculated. 

Obs. Mormo being a term already employed in ornithology, 
M. Treitschke has rejected it, and adopted that of Matiia 
in its stead. 

Species. Icon. 

1. Man. Mauroy Linn.... Ernst, VIII. PI. CCCXIX. f.561. 

2 . — lypicaylAim.^ ... Ernst, VII. Pl.CCLXXXl.f.4?61. 

Genus 54*. HADENA, Schrank. 

Wings deflexed; body with tufts of hair on the back, forming 
a longitudinal crest; (as in the preceding genus;) poste* 
riorly gibbous. 

Larvee warious: subterranean. Treitschke has subdi- 

vided this genus into four families, founded (except the 
second) on certain markings on the anterior wings, not, 
however, sufficiently definite or constant to afford good 

lines 

* N^nia, Steph. 

rather loiiff, porrect, ascending, triarticulate, the two basal joints 
clothed with mongatc capitate scales, terminating in an acute point 
anteriorly, at the apex of the scconijoint, apical joint slender, elon- 
gate, exposed, covered with abbreviated scales ; basal joint of equal 
length with the terminal, and slightly bent, the second nearly as long 
again, more slender than the first, a little attenuated at the apex ; ter- 
minal linear, very slender, slightly acuminated : Diaxilla: longer than the 
antennm. Antennes short, slender in the females, ciliated internally 

N. S. Vol. 6. No. 31. July 1829. C in 
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lines of demarcation between the respective groups. They 
are briefly as follows : 

Fam. a. With fine lines and transverse bands of a light co- 
lour on the anterior wings. 

B. The males with strongly pectinated antennae. 

— C. The anterior wings with an indented transverse band 
near the outer margin, and irregular oblong or reni- 
forni spots between the indented band and the base 
of the wing. 

— - D. The anterior wings with light-coloured transverse 
fasciae, and a conical spot, extending from the base 
of the wings nearly to the second cross band. 

Fam. a. Species. Icon. 

1. H. Saponarice^ Hiibn. Ernst,VII. Pl.CCLXXXI. ^4*62. 

2. — Perplexa^ Hlilm. Ernst, VII. PI. CCXC.f.4&8. c.d. 

3. — Capsincola^Wuhw. Ernst, VII. PL CCLX XX. f. 460. 

4. — Cucuhali, Hiibn. Ernst, VII. Pl.CCLXXXI.f.463. 
Fam. B. 

5. H. Poptdarisj Fab.... Ernst, V. PI. CLXXXVII.f. 243. 

244, 

6. — Lmcopli(ea^ Iliilm. Ernst, V. PI. CLXXX VIII. f.245. 

Fam. C. c— h. 

7. H. Glatica^ ITiibn.... Hiibn. Noct. Tab. 87. f.410,(focrn.) 

8. — Proxhna^ Hiibn. Hiibn. Noct. Tab. 87. f.409.(fcein.) 

9. — Marmorosa, Bork. Ernst,VI. Pl.CCXXXVII.f.348. 

10. — ITubn... Ernst, VI, Pl.CCXLII. f. 356. 

11. — P6^rcg7^zwa,Treitsch.'*^ 

Fam. D. 

12. H. Arnica^ Treitsch.f 

in the males ; head small, with a cre^t between tlic antennae : eyes 
rather prominent, naked : thorax stout, with an anterior and posterior 
crest: abdomen slightly depressed, with a carina in the male; win^s in- 
cumbent, faintly denticulate; legs short, rather stout. Lai'va naked, 
with the anal segment a little elevated ; jnipa folliculated, with a single 
spine at the apex.” — Steph. lllust, Brit. Ent. Ilamtcll. II. 165. 
Stephens complains of the unnatural union of the Noctum Maura and 
Typka^ Linn, effected by Ochsenheimerand 'rrcitschke, “than which,” he 
says, “ nothing can be more unnatural, their only resemblance consisting in 
the dinginess of their colours.” — “ Naenia may be readily known by the 
peculiar bifid appearance of the apex of the palpi, arising from the elonga- 
tion of the scales,— combined with the highly crested thorax, dingy, reti- 
culated, and suberenated wings.” — Sleph. 1. c. 

* Had. alis anticis argillaceis, maculfl conicPi obsenriori, striga postica 
dentate albida, maculis sagittiformibus brunneis ; posticis albis, fusco veno- 
sis. — Treitschke. 

t Had. alis anticis fusco rubroqiic variis, raacuUl anteriori oblong^, re- 
niformique albidis, fbscia postka violacea. 


13. Sa- 
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Species. Icon. 

13. U. Satura,Uuhn Ernst, VII. PI CCLXXXVL 

f. 475. b. c. 

14. — Adtista, Hiibii. ... Ernst, VII. PI. CCLXXXVL 

f. 476. c. 

15. — Thalassma, Borkh. Ernst, VII. PI. CCLXXXVL 

f. 474. a. b. 

16. — Gemina^ Hiibn... Ernst,VILPl.CCLXXXV.f.i7l. 

17. — Gcnistee^ Hiibn... Ernst, Vll.PI.CCLXXXV.f.47vS. 

18. — Conti^ua^ Fab. ... Ernst,VILPJ.CCLXXXV.f.472. 

19. — Mruginea, Hiibn. Ernst, VII. PI. CCLXXXIX. 

f. 482. 

20. — Convergcns^ Fab. Hiibn. Noct.Tab. 18. f.84. (mas.) 

21. — Distans^ Hiibn... Hubn.Noct.Tab.ll2.f.522. (mas.) 

523. (fcnm.) 

22. — Protca^ Hiibn. ... Hiibn. Noct.Tab. 87. f. 406. (mas.) 


Genus 55. ERIOPUS*, Treitsch. 

LegSj anterior pair porrecled when at rest, in the males fur- 
nished with lon^ woolly hairs, as far as the penultimate 
joint of the tarsus; in the females naked. 

AyiUnncc slightly pectinated on the innei* side, in the males, 
rather pubescent beneath ; simple in the females. 

WingSj anterior deflexed, angular. 

Larva solitary, feeds on the (Common Fern) and 
always keeps underneath the leaves ; head liglit-brown or 
fulvous ; hod^ delicate green, with a white stripe, mar- 
gined with brown on the sides and stigmata, and a trans- 
verse line and a crescent of the same colours on each 
segment, the points of the crescent being directed towards 
the anus. Dupoyich, Lep, de France^ vi. 326. 

Pupa subterranean. Id, I, c, 

Esper had named the species on which Treitschke has 
formed this genus Lagojnis ; but as that term is already 
adopted in Ornithology, the latter has changed the appel- 
lation to Eriopus. 

Species. Icon. 

1 . Eri. Ptcridis^ FI iibn. Hiibn. Noct, Tab. 1 3. f. 65. (feem.) 

Larv. Lepid. IV. Noct. 11. 

Genuin. E. e. fig. a, b. 

Duponch. VI. pi. 93. fig. 1. (mas.) 
fig. 2. (foem.) 

The only species of the genus. 

* IIqiov Jana, virwg pcs — wnoth/ font. 

C 2 
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Genus 56. PHLOGOPHORA* Treitsch. 

Antenna long, setaceous, slightly pectinated on the inner side. 

Whigs indented ; anterior rounded or angular, generally va- 
riegated with brilliant colours. 

Body^ thon'ax crested. 

Ijurva ’ather long and slender, with a small tubercle on the 
an 1 segment ; delicately marked with longitudinal and 
transverse lines; feeds chiefly on low plants. 

Pupa folliculated ; metamorphosis subterranean. 

Fam. a. — Wings involuted w’hen at rest, crenate; the anterior 
marked with brilliant colours. 

Fam. B. — Wings rounded, less involuted, subdeflexed ; only 
the cilia crenate. 


Fam, a. Species. 

1. Phi. Adulatrix^ Hiibn. 


2. — ikita^ Hiibn 

8. — Meticulosay Linn. 
Fam. B. 

Lucipat^a^ Linn... 

5. — Fovea^ Treitsch.f 

6. — Empyrea, Hiibn. 


Icon. 

Hiibn. Noct. Tab. 111. fig. 517. 
(feem.) Tab. 1*4*2. fig. 64*9. 
650. (mas.) 

Hiibn. Noct.Tab. 14*. fig.68.(focm.) 

Tab. 101. fig. 4*75. (mas.) 
Ernst, VII. PI. CCXC. f. 487. 

Ernst, VII. PI. CCXCII. f. 491. 

Ernst, VII. Pi. CCLX VII. f.426. 


Genus 57. MISELIAJ, Treitsch, {Curtis,) 
MiSELiiE, Hiibn. 

Antenna inserted close to the eyes, on the crown of the head, 
long, setaceous, robust in the males, sometimes pro- 
duced on the inside’; covered with scales above, pube- 
scent beneath, basal joint cup-shaped, the scales extend- 
ing far beyond the edge. 

Maxilla spiral, setaceous, not longer than the antennae, fur- 
nished with tentacula at the apex. 

Labial palpi short, porrected somewhat obliquely, thickly 
clothed with scales excepting the terminal joint, which is 
almost naked ; 3-joiiited, basal joint rather robust, 2nd 
long and not so thick, 3rd elongate obovate. 

* <pi(iafero, 

f Phi. alia anticis purpurascentibus lucidis, fascia nigrft, stigmate postico 
maculaque marginis intcrioris flavis: posticis cincreis, fovc^ pelliicida in 
niare.— TreilsHi. V ])ars I. ji, 380. 

J "Mtva Of/if), Sol. 


Head 
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Head tufted on the crown : eyes rather si^all and oval. 

Body^ thorax quadrate, thickly clothed with scales : abdomen 
large, robust, angulated, tufted on the back near the base, 
ovate conic in the females. 

Wings slightly deflcxed ; superior large, the posterior margin 
and cilia crenate ; inferior rather small. ^ 

Legs strong, anterior the shortest : femora thickly 4 lated : 
tibicE^ anterior thickly clothed with scales, concea ibg the 
internal spine, middle and posterior spurred, tlie latter 
having a pair above the apex, one being very short: tarsi 
5-join ted, basal joint the longest, as long a$ the tibia in 
the anterior pair : cla* * * § ixs distinct, bifid : piilmlli small. 
Larva^ head and pectoral segments depressed, penultimate 
gibt)ous or tuberciilated 

Species. Icon. 

1. Mis. Conspersa^ Hiibn. Ernst,VI.PLCCXXX.f.332.c.g. 

2. — Compia^ Hiibn.... Ernst, VI, PI. CCXXX. f. 332. 

a. b. 

3. — Albimacula^JiovVh. Ernst, VI. PI. CCXXX. f. 331. 

4. — Treitsch.f 

5. — Cultay Fab y.. Ernst, VL PI. CCXXIX. f. 329. 

6. — Serpentina^TreAisch.X 

7. — Olcagina^ Fab.^... Ernst, V. PL CLXXXVI. f. 241. 

8. — Orbiculosaj Esper, Esper. Schm. III. TJi. Tab. 93. 

f. 8. 

9. — Oxyacanthce^i Liifn. Ernst, VI. PL CCXXIX. f. 328. 

10. — Bimacidosay Lmw. Ernst, VI. PL CCXXIX. f. 327. 

Curtis, Brit. Ent. IV. PL 177. 

Imago et Larva. 

11. — Ajmlina^ Linn.... Ernst, VI. Pl.CCXXVIII.f. 326. 

Genus 58. POLIA, Treitsclu {Curtis^ 

PoLiiE, Hubner. 

Anicnncc inserted close to the eyes on the crown of the head, 
setaceous, rather stouter in the males, composed of nu- 

* Characters from Curtis, Brit, Ent. IV. 177. 

f Mis. alls anticis fuscis flavo alboque variis, maculis ordinariis albis, 
lineisque transversis arcuatis atris ; posticis cincreis, lunula mcdiU fasciAque 
tcriniiiali fuscis. — Ochs. Trdtsch. \. pars I, 333. 

I Mis. alis anticis viridescenti fuscis, nigro undatis, inaculA reniformi 
alba ; posticis maris niveis nigrocinctis, foEminae cinerco adspersis.— 
Treitsch. V. pars I. 399. 

§ Curtis rejects this species, as incompatible with the genus, on account 
of its strongly pectinated antennte. Fabricius classes it with the Bombyccs. 

meroiis 
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merous transverse joints, covered with scales above, pube- 
scent betieath, each joint producing a bristle. 

Maxilla: setaceous, spiral, not longer than the antenna?, fur- 
nished with tentacula at the apex. 

Labial palpi porrected obliquely, thickly clothed with scales, 
which are longest beneath and very short on the terminal 
joint; triarticulate, basal joint sliort, slightly curved, 
2nd twice as long, slightly attenuated, and acuminated 
at the superior angle of the apex, 3rd rigid, compressed, 
ovate and acuminated, having a longitudinal groove on 
the side. 

Head thickly clothed with shortish scales : eyes globose : ocelli 
two. 

Bodyj thorax subquadrate, slightly crested and trilobed : ah- 
djomen long, robust, sometimes tufted down the back, ob- 
tuse, dilated at the apex in the males, somewhat tapering 
in the females. 

Wings deflexed; anterior ]oug^ sublanceolate. 

Legs strong, anterior the shortest: femora thickly ciliated: 
tihicB^ anterior thickly clothed with scales, concealing the 
internal spine, the others spurred, and furnished with a 
brush of scales on the outside near the middle, the po- 
sterior with two pair of unequal spurs : tarsi with the 
basal joint very long, having series of bristles beneath : 
clam bifid *. 

Larva smooth, cylindrical, feeds on l®w plants. 

Pupa folllculated ; metamorphosis subterranean. 

Fam. a. — G eneral colour greyish white, tlie wings ratlier 
short, and rounded. Larva greenish, usually becoming 
greyish-browm before it changes to the piq)a state. 

Fam. B. — General colour brown, the wings longer. Larva 
dark coloured, dusky. 

Fam. C. — Anterior wings rounded, and dark coloured ; po- 
sterior yellow, with black margins. Larva wJiitish- 
gray coloured. 

Fam. a. Species. Icon. 

1. Pol. Cappa, Hubn..... Hiibn. Noct. Tab. 95. fig. 447* 

(foem.) 

2. — Chi^ Linn Ernst, VI. PI. CCXLI. f. 354*. 

3. — Serena^ Fab. ...... Ernst, VI. Pl.CCXL.f. 352. c — £ 

4. — Dysodea^ Hnhn... Ernst, VI. Pl.CCXXXIX.f.350. 

a — f. 

5. — Filigramay Esp... Ernst, VI. Pl.CCXXXIX.f. 350. 

g— 

* Character:, from Curtis, Bril, Ent. VI. 248. 


6. Pol. 
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Species. Icon. 

6. Pol. Cccsia, Hiibn. . ••• Ernst, VI. PL CCXLI. f. 355. 

7. — Templi, Thunb... Hiibn. Noct. Tab. 80. fig. 373. 

(mas.) 

8. — ■ Polymitaj Einn.*. Ernst, VII. PI. CCCLXXIIE 

f. 439. 

9. — Flavicmctay Fab... Ernst, VI, PL CCXXXVIII. 

f. 349. 

10. — NigrocinctaiTrextsch.* 

11. — Plathiea, Treitsch.]' 

Fam. B. 

12. Pol. Zeta^ Treitsch.J 

13. — Serratili7ica,Treitsc\\. Hiibn. Noct. Tab. 78. fig. 365. 

(mas.) 

14. — Advena, Fab Ernst, VII. PI. CCLXXXIV. 

fig. 468. 

15. Borkh. ... Ernst, VIL PL CCLXXXIII. 

fig. 467. 

16. — Nebulosa, Hiibn. Ernst, VII. PL CCLXXXIV. 

f. 470. 

17. — Occulta^ Linn Ernst,VI.PLCCXXXII. fig. 336. 

Curtis, Brit. Ent. PL 248. Larva 
et Imago. 

18. Herhida, Ilubn... Ernst, VIL PL CCLXXXII. 

fig. 465. 

Fam. C. , 

19. Pro^picua^ Hiibn. Ernst, VII. PL CCLXVIII. fig. 

431. 

20. — Texia^^ Esp.. Ernst, VII. PL CCLXVIII. fig. 

430. 

Genus 59. TRACHEA, TreiUclu 

AciiATiiE, Hiibner. (Aciiatea, Curtis.) 

Wings deflexed, anterior usually variegated with lively colours ; 
posterior ciliated; cilia generally white, or very light co- 
loured. 

Body 

* Poi. alis anticis cincrascciitibus, incilio nigrocinctis, strigi^uc postica 
albis. — Ochs, TreitseJu V. pars I, .‘31. 

t Pol. alis anticis albido-griseis snlendentibus, strigis cincrascentibus ob- 
soletis, serie punctormn nigrorum ad margincm externum. — Ochs,TrcitschM . 
pars I. 34. 

Pol. alis anticis cacrulco-cinereis, albo notatis, fiinbriis Jatioribus 
albo cinercoque variis.— O cAa*. Treitsck, \, pars I. 35, 

Cl'uigo, Steph. 

Pa/pi rather porrect. ascending, slightly compressed, clothed with loose ^ 
liair-likc scales, triarticulate, the joints of nearly equal length, the 

basal 
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Bodyy thorax crested, crest divided, small. 

Laiva^ marked with broad, longitudinal bands, generally of 
brilliant colours. Metamorphosis subterranean. 

Fam. a. — Wings broad and long. 

Fam. Ji.— Wings narrow and long. 

Fam. C. — Wings broad and short. 


Fam. a. Species. 

1. Tr. Atriplicis^ Linn... 

Fam. B. 

2. Tr. Preccox^ Linn 

Fam. C. 

3. Tr. Porphyrca^ Hiibn. 

4 . — Piniperda^^ Esper. 


Icon. 

Ernst, VII. PI. CCLXXXII. 
fig. 464. 

Ernst, VII. PI. CCLXXXIII. 
fig. 466. 

Ernst, VI. PLCCXXXV.fig..340. 
Ernst, VII. PI. CCXCI. fig. 489. 
Curtis, Brit. Ent. HI PI. 117. 
Larva et Imago. 


basal joint reniform, the next cylindric, slightly attenuated at the apex, 
the terminal more slender, bending outwards, and somewhat acute : 
maxUlo! long. Antenrue elongate, setaceous, slightly pectinated to the 
apex in the males : head clothed with loose scales ; thorax stout, a 
little crested behind, loosely squamous : bod^ cylindric, rather Ion", 
slightly carinated on the back, tufted at the apex : wings horizentm, 
entire, anterior elongate-triangular, with three stigmata : posterior 
suborbiculate-triangular, usually pale yellow, with a darker hinder 
border.**— IllusL Brit, Ent, Haust, II. j). 106. 

Stephens considers this species as more allied in its habits to the Tri- 
phaenie than the Poliae, from the latter of which it is readily known by its 
proportionately shorter and broader (anterior) wings, and by the lively co- 
lour of the posterior ; and from the former it differs in the proportion 
of the joints of its palpi, its suberested thorax, and dissimilar antennae. 
Stephens mentions no other species as belonging to this genus. 

• Achatea, Curtis. 

" AntenncB inserted at the back of the head, serrated, and somewhat thickest 
in the middle in the males, slender in the females, composed of nu- 
merous joints, covered with scales above, hairy beneath, the basal 
joint large and hairy. 

“ MaxHtx long, furnished with tentacula towards the apex. 

“ Labitd palpi small, very hairy, porrected horizontally, 3-jointcd, 1st 
joint curved upward, long, robust, 2nd short robust, attenuated, 3rd 
minute, cylindric, truncate. 

** Head small, nearly concealed : eyes small. Thorax lai*ge, hairy : ahdo- 
men robust, short, very soft, hairy beneath. Wings deflexed when at 
rest 5 superior obtuse, inferior rather small. Legs^ anterior short : 

anterioi short with a small spine on the internal side, 4 posterior 
terniinated by spurs : tarsi 5-jointed : claws large. Larva naked, with 
6'i^ora], 8 abdominal, and 2 anal feet.’*— /. c. 

[To be continued.] 
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[ 17 ] 


III. Some Remarks on Mineral Veins^^'c. R.W. Fox, 

T T appears to be a question worthy of investigation, how far 
^ the internal structure and temperature of the earth may be 
connected with electricity and magnetism, and with the mete- 
orological phaenomena observable at its surface. 

Both the Wernerian and Huttonian hypotheses seem to 
have a tendency to involve the subject of geology in obscurity, 
rather than the reverse ; especially when applied to the expla- 
nation of the origin of veins. 

Howj for instance, could very oblique open fissures in the 
earth, sometimes many yards wide, and of great but unknown 
length and width, exist fora moment without -being closed by 
tile weight of the superincumbent mass? Besides, I apprehend 
that in Cornwall, at least, the width of the veins, taken in the 
aggregate, is not found to diminish in depth ; although some 
of our mines have been worked to the extent of from 230 to 
240 fathoms under the surface. 

Veins are, however, often found irregular in their thickness 
at different depths; and when this circumstance and their 
frequently great inclination from the perpendicular are consi- 
dered, it may be asked, why, if they were originally rents in 
the rock, they do not abound with fragments of it ? 

Proximate veins often unite for a certain distance, either 
horizontally, or in their descent, and appear to have the cha- 
racters assigned to contemporaneous veins. If so, it is im- 
possible to imagine them to have been open fissures, as the 
included rock would have had no support. If we suppose 
them to have been formed from fissures produced at different 
periods, it may be questioned, why the old rents, where the ad- 
hesion might be presumed to be the weakest, did not re-open ? 
whereas neighbouring veins are sometimes not quite parallel, 
but often far otherwise in descending into the earth ; and the 
direction seems to be wholly independent of the cleavage or 
dip of the containing rocks ; and in fact tliey pass through 
different rocks, such as granite and clay-slate, without suffer- 
ing^any alteration in their course at the place of junction. 

But if it should be admitted, for the sake of the argument, 
that such open fissures as have been alluded to, could exist, 
and that the substances found in veins could an be held in so- 
lution, and might be deposited in the actual iforms and com- 
binations in which they are now found, — there is nothing like 
horizontal stratification to be seen even in the largestveins; and 

* Communicated by the Author. 
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the commonlv smooth surfaces of their containing sides, or 
walls,” and the rarity of stalactitical forms in them, equally 
forbid the idea of the contents of veins having once flowed 
down their sides or exuded from them. Nor are there any 
instances that I am aware of, of even the smallest veins, how- 
ever great their inclination, exhibiting extensive open fissures, 
in consequence of the upper part being closed up or choked 
by depositions from above. 

It may be remarked, that the contents of veins are not ar- 
ranged according to their specific gravity, the metalliferous ores 
being commonly found in detached masses, sometimes near the 
surface only, and at other times at considerable depths, or they 
are dispersed in the veins at various depths. Frequently, ores of 
different kinds, which would combine immediately if in fusion, 
are found in contact, but in entirely distinct masses. Many 
of these combinations would be instantly decomposed by a 
great degree of heat ; and clay, which is so prevalent in veins, 
cannot be supposed to have an igneous origin. 

Thus I think it may be asked, if the theories which have 
been advanced on this subject be calculated to remove some 
difficulties, do they not substitute greater in their stead ? 

The curious arrangement of veins, and the geological struc- 
ture of the earth, seem to me to afford ample evidence of. de- 
sign; and I cannot bdt believe that the operations of Nature 
under the surface, as well as above it, are intimately con- 
nected, and that they equally derive their origin from Divine 
wisdom and creative power. 

It is a very remarkable fact, that veins are in a considerable 
degree, either coincident with, or at right angles to the mag- 
netic meridian. 

In Cornwall and Devon, copper and tin veins are instances 
of the latter ; and those of clay, quartz, &c. of the former. 
Lead and silver ores, &c. are usually found in north and south 
veins, when they occur in the neighbourhood of those of cop- 
per and tin. In some parts of Cornwall, however, instances 
have occurred of lead veins assuming nearly the E. and W. 
direction, but I am not aware that any copper and tin veins 
are known to^ exist in their immediate neighbourhood. I be- 
lieve the lead^veins generally run from about E. to W. in 
Wales, and in some parts also of the North of England. This 
is likewise the prevalent direction of the great silver veins in 
Mexico. The same observation applies to the veins in many 
minii^^districts in Europe. 

This may be taken as the most common direction of the 
principal metalliferous veins in different districts, as far as my 

information 
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information extends ; and I believe the fact of some other me* 
tallic ores being arranged at right angles to the former, is not 
peculiar to Cornwall. 

In tfie latter district the E. and W. veins are usually inter- 
sected and broken by the cross veins ; and instead of being 
continued in straight lines, the parts are more or less widely 
separated. And as the cross veins commonly consist of clay 
or quartz, or of both together, the insulation seems almost 
complete as it respects water and electricity. The clay being 
found to dam up the water effectually even in the immediate 
neighbourhood of deep excavations; and the quartz, which is 
an imperfect conductor of electricity, appears to me to be ren- 
dered more effectually so by its radiated texture, — a forma- 
tion which I believe is peculiar to quartz found in cross veins. 
Sometimes the quartz is on one side of the clay, and in others 
included in the middle of it. 

Nor must I omit to allude to veins of another kind (if they 
may be so termed), which more easily approach an horizontal 
position, and arc usually in an E. and W. direction, and are 
called “ slides” by the miners, from their separating the veins 
at different depths under the surface. These slides are also 
mostly impervious to water. 

There seems, in fact, to be a remarkable analogy between 
the arrangement of veins and some electrical combinations. 
The high temperature of the earth varying as it seems to do 
at different places, and the salts contained more or less in 
water, tend to strengthen the resemblance. 

The arrangement of ores in the veins also affords evidence, 

I think, in many ways, of the presence of electricity, either as 
came or ejjcct. I may instance the regular disposition and 
aggregation of differejit kinds of ores in the same veins, and 
the frequent accumulation of metallic ores in parallel veins in 
places at right angles to their direction*. 

The principal mining districts in Cornwall are usually near 
the places of junction of granite and clay-slate. 

It has been observed that nearly parallel E. and W. veins 
often become more productive when they unite either hori- 
zontally or in depth, and the reverse frequently l^appens when 
veins descending into the earth at opposite inclinations inter- 
sect each other. ^ 

Instances are occasionally, but very rarely, ^et with of E. 

I 

* My friend R. Tregaskis, of Perran, near this place, who is well ac- 
quainted with' the practical part of mining, has remarked to me, that veins 
are usually found most productive of ore near the intersection of cross 
veins, and I believe this observation to be ^^ell founded. 

1)2 
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and W. v^ina intersecting the cross veins without suffering 
interruption. 

The great veins or dykes of porphyry, or Elvan courses as 
the miners term them, may also be connected with electrical 
action. They are nearly in an E. and W. direction, and are 
not affected by the veins which cross them. 

I need not say that the above is a very summary and im** 
perfect statement of some of the phaenoinena of veins; and I can- 
not but believe, that a more minute investigation and complete 
classification of facts than has yet been attempted, relative to 
this important branch of geology, would be interesting to the 
philosopher, and perhaps valuable to the miner. This object 
might, I think, be best attained by scientific individuals, or so- 
cieties, employing a suitable person who would devote his 
time and attention to the subject. He might also try various 
experiments, especially with the magnetic needle, near the 
junction of different rocks, and in the vicinity of veins having 
different directions, to ascertain if the variation or the mag- 
netic intensity is affected thereby. 

With the view of making some experiments hereon, when 
I can find suflScient leisure for the purpose, I have had some 
magnetic needles prepared with one polarity only in action ; 
the other being neutralized, or nearly so, by altering the centre 
of suspension to within the neutralized pole itself, and extend- 
ing it with brass as a counterpoise to the acting pole*. 

If it should prove that veins differently circumstanced have 
different effects on these needles ; may it not tend to explain 
the cause of the periodical variation of the compass, if we sup- 
pose electrical action to vary in its relative intensity at differ- 
ent periods of time ? And may not electricity, the intensity 
of which varies so continually in the atmosphere, affect the 
oscillation of the pendulum and cause the discrepancies ob- 
servable, especially when the pendulums are insulated, or only 
partially so, on agate edges ? 

* To make the above description more intelligible : Suppose NS to be 
the magnetic steel; Sd 

an addition to the steel, h S c d N 

made of bras* or some 
•other metal not affected 
by magnetism, to act as 

a counterpoise to the opposite arm ; d the centre of the steel part of the 
needle Where magnetic neutralization takes place. It is evident that c, the 
centre of suspension, can be so placed that the two arms c S, c d having 
ioutl|L^pq)arjity» may counteract each >ther, and leave the north polarity d N 
to its fail aptionj or the case may be reversed, by substituting the S pole 
for.the N. Would it not be interesting to make experiments with these- 
needles on the magnetic intensity at different places, and in different lati- 
tudes? 

I liiiiy 
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I may also just remark, that the rotation of the earth on its 
axis from W. to E. appears somewhat analogous to certain 
phsenomena in electroHinagnetism. 

Geology has perhaps hitherto been considered too much ai 
an insulated science ; whereas, I believe that the phasuomena 
it embraces are only additional links in the chain of creation, 
so intimately connected in all its parts. Otherwise it must be 
admitted to present an anomaly when compared with the other 
works of the Deity, in the minutest portions of which, order, 
wisdom, and reciprocal dependence become more and more 
evident in proportion as they are investigated. 

Robert W. Fox. 


IV. Description of a Parabolic Sounding Boards erected in 
AttercUJfe Church. By the Rev. John Blackburn, M . A .^ 
late of St. John*s College^ Cambridge; and Minister of At*- 
terclvffe-cum^Darnall *. 

[With a Plate.] 

TN the year 1826 a new church was consecrated at Atter- 
clifte, near Sheffield ; being built according to a design by 
the late T. Taylor, Esq., by means of a grant from His Ma- 
jesty’s Commissioners appointed under the Act for the building 
and promoting the building of additional Churches, 

The area of the interior is in the form of a rectangular paral- 
lelogram, 95 feet by 72, At the east end is an elliptical recess 
32 feet wide and 10 feet deep, making die extreme length of 
the centre line from east to west 105 feet. The roof is vaulted 
and groined ; the highest point in the ceiling of the nave about 
56 feet from the plane of the floor; there are galleries at the 
sides and at the west end. 

In this church the resonance was powerful, but the sound 
indistinct and confused, whatever was the character of the 
voice from which it proceeded : no exertions, no pains on die 
part of the speaker could render him audible. To remedy 
this most serious inconvenience, various unsuccessful experi- 
ments were made. The pulpit was removed to different 
points; and although its present situation proved the bestf, 
the evil complained of still remained : the common horizontal 
sounding board was tried, which conferred Indeed a benefit 
on a few seats about the pulpit, (seats which least of all re- 

* Communicated by the author. 

f The pulpit stands in the middle aisle. 15 feet in advance of th6 altar 
rails ; its form is octagonal ; its floor 9 feet above the floor of the chiurch ; 
the ascent is by a winding staircase, with the door on orte side; iir front are 
the reading-desk and clerk’s^desk. 

quir?:d 
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quired such iakl,) but its general effect was so decidedly dis* 
advantageous, that it was again taken down 

The desired object was to convey a distinct sound to remote 

E arts of the church: under the impression that this might 
e attained by interceptuig so much of the sound os escaped 
behind and echoed in this part of the vaulted rooi ; as alsohy 
giving it a right direction ; and conceiving that a parabolic 
ngure might be so applied as to answer these ends, the writer 
of this paper made the trial ; and the issue has more than 
realized his hopes and expectations. 

Grateful for this result, believing that the application of the 
principle was new, hoping to awaken the attention of others 
better qualified than himself (for he does not pretend to much 
mathematical science or knowledge of acoustics), and induce 
them to pursue the investigation of this interesting and im- 
portant, but perhaps neglected, subject, — he addrtt‘;ed a paper 
to the Royal Society, which was kindly received and lionourcd 
with a place among the records of that distinguished insti- 
tution. Since this communication to the Royal Society, in- 
quiries having been made in every variety of form as to the 
construction and effect of the parabolic sounding board, a 
more detailed account is now presented to the public, as the 
most effectual means of supplying the information required. 
Those who wish to satisfy themselves by personal view will 
receive every attention. 

The material is pine wood. The surface is concave, and is 
generated by half a revolution of one branch of a parabola on 
its axis. 

The distance from the focus to the vertex = 2 feet. 

The length of the abscissa is . . . . = 4« feet. 

The length of the ordinate to the axis . = ^^32 feet. 

= nearly 5.7 
z=: rad. of outer 
circle. 

The axis is inclined forwards to the plane of the floor at an 
angle of about 10 or 15 degrees, and elevated so as that the 
speaker’s mouth may be in the focus. 

A small curvilinear section is taken away on each side from 
beneath, that the view of tlie preacher from the north and 
south galleries m^ not be intercepted; whence the outer 
semicircle is imperfect. 

* This follows of course, on the principle that the angle of incidence is 
equal to the angle of reflection ; and yet the horizontaLboard is that always 
in use: whence many persons have assumed that no sounding board could 
be adopted with advantage in any church. 


No. I. 
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This, however, gives an appearance that is not inelegant; 
and the outer ed^ being orna- 
mented with crocKets and leaves 
and with a finial at the highest 
oint,* and the concave surface 
eing painted in imitation of a 
groined oak canopy, the effect 
of the whole is pleasing to the 
eye. A curtain is suspended 
from the lower edge of the ca- 
nopy for about 18 inches on each side; the object of this is to 
intercept the sound which would pass beneath the sounding 
board, and might create a confusion behind : but to press it into 
the service as proposed' hereafter is of course to be preferred. 

By means of this erection the volume of sound is increased 
in a very considerable ratio, and is thrown powerfully, as well 
as distinctly, to the most distant parts of the church ; so that 
whereas formerly the difficulty of hearing an intelligible sound 
w^as very great, now that dimculty is effectually removed. 

The preacher was scarcely audible even in the pews near 
the pulpit, and not at all in those more remote : he may now 
be heard in every part. 

It should seem that the voice is reflected in a direction 
parallel to the axis; for let A stand in the pulpit, and B 
stand first in the west gallery opposite to the pulpit, and then 
in the side galleries; though B is much nearer to A in the 
latter case than in the former, he can yet hear with decided 
advantage when opposite to A (i. e. at the greater distance 
from him). 

The side galleries appear to be benefited rather by the in- 
creased volume of sound, and by the secondary vibrations 
excited in a lateral direction. 

It appears also that vibrations proceeding from a distant 
point and moving in the direction of the axis, are reflected 
from the parabolic surface towards the focus. For let A 
stand in the pulpit as before, and B in a distant point oppo- 
site to A, A can then converse with B in a whisper; whilst C, 
standing at an intermediate point, cannot at all distinguish 
the words spoken by B ; he can however hear what is said by 
A. Also if B, M a distance, opposite to the sounding board, 
speaks ; whilst A places one ear in the focus of the parabola 
and ope ear towards B, the effect produced is that of a voice 
*clo8e ^ the ear, and in a direction the reverse of that from 
which it really proceeds. 

- The converse of this*^ also appears true from the following 
experiment. 

. Let 




Somdkig Board erectoi, in Chur^lh 

L^t B reni^iri i^ ijie situaiipj^iast supposed, (^d let A.place 
his face towards the parabolic surfaqe, and his back tQ^vards 
B; let A now speak, having his mouth in the situation of the 
focus, and he will be heard as distinctly as when his face'was 
turned towards B. * . 

If the mouth of the speaker is placed much within or with- 
out, above or below the focus, the effect is proportioiiably di- 
minished. It has been asked if the spcgil ?^r must necessarily 
be confined to one point: to this it may be replied certainly 
not. He may consult his ease, and will still find the advantage 
of the canopy over his head ; but as his mouth approaches 
the focus, an attentive hearer will perceive an effect that may 
not unaptly be compared to the gentle swell of an organ {par- 
vis componerc magna). The greater the distance between the 
focus and the vertex, the less will tliis variation be perceived. 

This sounding board is equally well adapted for a strong 
or weak voice; the latter acquires strength, whilst in both cases 
distinctness of articulation is preserved : this may perhaps in 
some measure be accounted for thus. Assuming that the 
sound issuing from the focus is reflected in a direction parallel 
to the axis ; assuming also that the velocity of sound is uni- 
form ; then the vibrations of the air proceeding from the focus 
and striking the parabolic surface, at whatever point, will ar- 
rive at the same moment of time at a plane perpendicular to 
the axis. For (according to the properties of the parabola) 
the sums of the distances (from the focus to the paraboloid, 
and from the paraboloid to the plane so situated) are always 
equal to each other: it must however be admitted, that the 
velocity of sound is too great to allow much dependence to 
be placed on this conclusion; but it is here proved beyond 
dispute, that a parabolic surface is capable of being success- 
fully applied to the i)iirpose of a sounding board: whether 
other concave surfaces similarly situated would be equally 
successful*, or other materials better adapted to answer the 
end than pincf, it might be worth while by experiment to 
ascertain. It is clear that unless the sounding board be con- 
structed with mathematical niepty and placed with mathe- 
matical precision, much of the effect will be lost. 

Whilst the figure of the canopy remained perfect, the 
effect was most complete: perhaps it might be improved if 
constructed larger, or in other words, if continued further in 

* Many persons have expressed a preference for the hyperboloid, as giving 
a divergency to the rays : one friend has proposed a logarithmic curve. ^ 
t Some have suggested stone, or a frame-work covered with Roman 
nient; because such a piece of work would not vibrate, and, consequently 
AT the vibration of the air, on which the sound depends. 
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advance; but the distance from the focus to the vertex (which 
regulates the curve) must depend on the supposed situation 
of the speaker, which will vary according to the diameter of 
*th^ulpit. 

Tnie outline, No. 2, represents an improved parabolic sound- 
ing board, formed by an entire revolution of the parabola on 
its axis, with pulpit, reading-desk, and clerk’s-desk, according 
to a model designed and arranged by the writer of tliis paper, 
and deposited with the Society of Arts, together with a model 
df sounding board. No. 1. 

The ornamental parts may, of course, be adapted to the 
character of the building in which it stands: the altar table 
might be placed in front. 

The reflection of sound from the lower part would take the 
same direction as that from the upper, viz. parallel to the 
axis: and the effect would probably be much more than 
double that produced by sounding board, No. 1. Many im- 
provements may still doubtless be suggested. 

In erecting a new church, might it not be found most ad- 
vantageous to give to the east end of the building itself the 
form of a paraboloidal concave, and to place the pulpit in the 
focus? 

Tlie sounding board. No. 1, was thus constructed. The 
curve was first drawn according to the following method : — 
On the straight line LN (fig, 6.) m ake LA = AS = SN. At the 
point A draw AB perpendicular and equal to AL. Join LB. 
Produce LB to C. Divide AN into any number of equal 
parts in a, ft, c, &c,; and at a, ft, c, &c. draw aa, ftft, cc, &c. 
parallel to AB, and meeting LC in a, ft, c, &c. Let straight 
lines = AB, aa^ ftft, ec, &c. revolve round S as a centre, inter- 
secting AB, aa, ftft, cc, &c. respectively in A, y, r, &c. Join 
A, p, 3, r, s, tj &C., and the curve traced out will be a para- 
bola; of which A will be the vertex, S the focus, AN the axis. 
The distance between the speaker’s mouth and the back of 
the pulpit being 2 feet. =s AS = SN = AL. 

^ Another method is subjoined, being taken from the Me- 
chanics’ Weekly Journal, No. XXIV. 

The parabola being the curve that is best adapted for the 
reflection of heat, and of course requisite for the formation 
of metallic mirrqrs, covings of chimneys, and cupolas of melt- 
ing furnaces; an easy method of describing it, adapted to the 
comprehension of workmen, was wanted. 

^ Mr. Leslie, in his ‘ Enquiry into the Nature and Propa- 
gation of Heat,’ having occasion for metallic mirrors, de- 
scribed the gauges for them in the following manner. 

« Let AB (fig. 7.) denote the extreme breadth, and CD the 

intended 
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intended depth. Divide AB into 20 parts, and draw perpen- 
diculars from each division. Consider the depth CD as equal 
to 100. Make the next ordinate, or perpendicular, or either 
side equal to 9 multiplied by II, that is to say 99, by the same|| 
scale; which is easily done by the line of lines on a sector rule: 
the next ordinate on either side equal to 8 multiplied by 12, that 
is to say 96 ; and so on. These numbers being respectively as 
the rectangles of the segments into which CD is divided.” 

A scaffolding was made of three semicircles (fig. 4.), KL, 
MN, PZ; fixed perpendicular to the axis of the parabola ; the 
axis passing through their centres. This done, three para- 
bolic sectors (fig. h), AB, AC, AD, were cut out of three-inch 

f )ine and placed as in fig. 1., pointed at the bottom ; these were 
et into two cross ribs, EF, GH, cut out of tough wood natu- 
rally bent (to avoid crossing the grain), and dovetailed at each 
end to keep the three sectors firm and in their place: the spaces 
between IC, CB, BD, DK, were filled up with sectors cut out 
of 1 J inch wood, nailed and glued well together : lastly, the 
inside was cleaned off and proved by the sector (fig. 6). Al 
regular distances, three iron plates or bands were let in (both 
inside and outside), well fastened with screws. The horizontal 
edge lAK was finished with two sectors of hard wood ; and 
the back strengthened where the points chiefly met, with a 
tough piece of inch board; where also the sounding board 
was fastened to the pulpit-back with screw-bolts and nuts, 
being further supported near the centre of gravity by an iron 
rod suspended from the ceiling above. 

The wood was well seasoned, and placed beside a furnace 
for six weeks; the sounding board has been fixed for nine 
months, and has not been affected by weather. 

Figs. 2 & 3 represent the cross ribs EF, GH in fig. 1. 

Fig. 5 represents a parabolic sector whose concave is that 
required. 

Fig. 6 represents a parabolic sector whose convex answers 
to the concave of fig. 5 ; and is used to prove the 
work when done, being applied at the point A, and 
turned on its axis AZ. 

Attcrclijjfe Parsonage, near Sheffield, 

Pebmary 28, 1829. 
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V. An Attempt to improve the Natural Arrangement of the 
Genera of Bat^ from actual Examination: mth some Obser- 
vations on the 'Development of their Wings, Bp J.E. Gray, 
Esq. F.G.S. M.R.S.L. M.Z.S.^c.^ 

TN the Zoological Journal, vol. ii. p. 242. some time ago 
^ I attempted to divide the Bat into two natural groups; and 
these groups have been adopted, without acknowledgement, 
by M. Lesson in his Manuel, But since that time having had 
the opportunity of personally examining several genera which 
I had not tbifen seen, and having profited by th^^ observation 
which Temminck has made on the variations which take 
place in the number of the cutting and other teeth of Bats, 
which I have the power of verifying myself, I have been in- 
duced to study again the characters of tlie genera and their 
groups : and in the hopes of facilitating the study of this uni- 
versally acknowledged diflicult subject I send you au abridge- 
ment of my observations. The genera of Bats have been al- 
most entirely formed from the study of the number and posi- 
tion of the cutting teeth and grinders. Temminck has lately 
proved, by the examination of several specimens in different 
stages of growth of the same species, that these characters 
chiefly depend on the age of the individual examined ; and by 
this means he has been enabled to abolish several of the ge- 
nera established by Geoffrey, and acknowledged by the other 
French naturalists : and I have been enabled, by the oppor- 
tunities which I have had of examining several of the speci- 
mens which served Dr. Leach as the type of his new genera, 
to ai^ange them with their allies, and in most instances to 
prove that their advancement to the rank of genera was owing 
to their being examined in a dry state, and to the particular 
age of the specimens under examination. The French natura- 
lists have paid some attention to the peculiar form of the ears 
of some of the Bats, — an organ which appears to give most ex- 
cellent characters: but their descriptions have been very vague, 
certainly not taken from the examination and comparison of 
the ears of the various genera; for thus, in Desmarest’s de- 
scription of the ear of the genus Nyctinomus and Molossusy he 
must have mistaken the lobule for the tragus or oreillon^ and 
have overlooked the true tragus, which is certainly very small, 
and sometimes nearly wanting, but very similar to those of the 
genus Noctilio^ where he has correctly described them ; and 
in the genus Glossophaga^ the description of the ears has been 
entirely omitted. 

. Several genera have been established on a slight variation in 
* Coinmuniaitcd by the Author. 


the 



On the Natural Arrangement of the Genera of Bat. 29 

the number of the grinding teeth, without any other external 
or zoological character. These I have not adopted ; as the 
front grinders are often deciduous : and their number not being 
to be seen without destroying the animal, renders them almost! 
useless to the zoologist, and such genera certainly do not 
facilitate the study of zoology. 

Sect. L ISTIOPHORuE. — Nose furnished with a leaf-like 
appendage. The teeth acutely tubercular. Index-finger not 
clawed. 

Fam. 1. RHINOLOPHINA. — Nose -leaf complicatil!d> pierced by 
the nostrils and with a central lobe ? — Wings large, iutcrfe- 
moral membrane large.— Index-finger of only one bony pha- 
lange, the others supplied by cartilage. — Ears moderate, the 
upper and lower margin of the conch united together, the ante- 
helix rib-likc thin, the lobule spread out. Tragus none ; ante- 
tragus keeled. — Tail long, enveloped, indexed. — Cutting teeth 
small, deciduous, and distant from the canine; lower more 
crowded. The female provided with pubal as well as pectoral 
teats. 

1. Rhinolophus, Gc(rffl Inhabits the Old World. 

Fam. 2. PHYLLOSTOMINA. — Nose-leaf simple, pierced by the 
nostrils, which are generally covered by one or two valves. — 
Wings large, interfemoral membrane often wanting or large. 
— Index-finger of two long phalanges. The conch of the car 
simple, often very large and united together, the upper and lower 
margin separated, distant. The antehelix rib-like, the tragus 
distinct, often serrated ; the antetragus indistinct. — Lobule thin, 
indexed. — Tail often wanting, sometimes long. — Cutting teeth 
2 or 4 above, and 4 or 6 below. Some of the genera have pubal 
teats. 

* Interfemoral membrane short ; tail none^ or shorty free. 

2. PiiYLLOSTOMA. — Ears distant. Cutting teeth |, crowded ; 
upper two central largest, lateral ones deciduous. Lips 
fringed. Tongue short. Tail none, or very short, free. 
— The genera Monophylhis^ Artibeus and Medateus^ of 
Dr. Leach. Diphydia of Spix does not differ from the 
above. The genus Vampyrus of Geoffroy, only differs in 
having an additional grinder on each side of the lower jaw. 
— They are confined to the warmer parts of America. 
Tlie genus Desmodus of Pr. Max. (Anirti. Braz.) appears 
only to differ in having the ‘‘ Museau convert a sa pointe 
de plusieurs cretes nasal.’" 

3. Glossophaga. — Ears distant. Tail very short or 
none. Lips not fringed ; lower cut. Tongue long, bristly. 
Cutting teeth | very small.— Found in America. 


In- 
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* ^ hiterfemoral membrane short. Tail long^ end free. 

4. Rhinopoma. Geq ^ — Ears united over the forehead. 

^ Forehead with a deep concavity. Tail long, end free. 

Nose-leaf simple; nostrils covered with a small valve. 
Cutting teeth Pubal teats distinct. — Found in the warm 

parts of the Old World. 

*** Intcrfemoral membrane long. Tail inclosed in the mem- 
h'ane or none. 

5. Mormops, Leach . — “Ears distinct, confluent with the 
nose-leaf. Tail half as long as the intcrfemoral mem- 
brane, end free. Cutting teeth Leach. Found in 
America. 

6 . Megaderma, Geof. — Ears very large, united over the 
forehead, lobule inflexed. Tragus deeply cut. T-jil none. 
Cutting teeth £■ when old. — Found in India and Africa. 

7. ?Nyctophilus, Leach. — “Ears large, united. Tail 
produced to the end of the intcrfemoral membrane of 
5 exserted joints. Cutting teeth 5 .” Leach. Dr. Leach 
described the index-finger as having but one joint ; but he 
has described Monophyllm as having the same formation, 
when actually the specimen he described has two ; there- 
fore I have ventured to place it in the family. 

8 . Nycteris, Ears large, united. Tail as long as the 

intcrfemoral membrane, ending in a forked cartilage. 
Forehead with a deep gi’oove. Nostrils closed by a cartila- 
ginous valve. Cutting teeth Found in Africa. I have 
a bat said by Temininck to belong to this genus ; but I can 
see no characters to distinguish it from Vespertilio. Its 
only peculiarity is the great length of the s})urs of the ossa 
calcis^ which is certainly only a specific distinction. Geof- 
frey represents a small double nasal leaf. 

Sect. II. ANISTIOFHORI. — Nose simple, without any 
leaf-like appendage. 

* Teeth acutely tubercular^ index-jiuger cla*mless. 

Fam. VESPEllTILIONINA.— Head small.— Face nakedish. 

— Ears ; concha thin, upper and lower edge separated by a short 
space. — Antehelix and antetragus rib-Iikc. —Lobule thickened, 
tubercular.*— Tragus large, long, mostly entire. — Wings large, 
and long. — Index-finger of two bony joints. — Tail long, enveloped 
in the largo interfcrnoral membrane. — Feet small. — Toes nearly 
equal.— Cutting teeth, when young, , upper ones in pairs near 

the 
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the canines, with an intervening space ; the front ones long, co- 
nical, hinder small, often deciduous; and sometimes entirely 
wanting ; the lower small, close-set. — Eating insects. 

* Tail inclosed in the interfeinoral membrane. 

9. Barbastellus, Gi'ay . — Ears large, united in front Tragus 
long. Nostrils with a short inembranoiis crest beliind them, 
and the forehead with a naked erectile ? Longitudinal fold 
in the skin, 

B. n. s. and perhaps Vespertilio Barbastellus, Linn. 

10. Plecotus, Geof. — Ears very large, ' united in front 
Nostrils and forehead simple. Tail jointed to the end of 
the prolonged interfemoral membranes. Cheek-pouches 
none. — 1\ anriius. The genus Nycteris of Geoffroy ap- 
pears to be very like this genus. 

11. VEsrERTiLio, Linn. — Ears separate, conical, lateral. 
Nostrils simple. Forehead hairy. Tail with distinct ver- 
tebrae to the top of the produced interfemoral membrane. 
Cheek-pouches large? — The genera Atalapha^ Nycticeus^ 
and Hyperodon of Rafinesque depend on the deciduous na- 
ture of the teeth. The genus Nyctahis of Bowdich (Voy. 
Mad. 36), is only a Vespertilio^ with ticks in the ears ! and 
I believe his African Vteropi (p. 221) are only true bats in 
which he mistook the thumb for the index-finger, as lie did in 
the above genus. — The genus Scotophilus of Leach is a Ves- 
jiertilio, one of the largest species of the genus ; his descrip- 
tion of the bones of the finger does not agree with Mr. 
Brookes’s specimen. — Inhabits all parts of the world. 

12. Furia, F. Cnv. not Li fm. — ‘‘Ears large, separate. In- 
tcrfemoral membrane produced. Tail with distinct verte- 
bra only half the length of the interfemoral membrane, the 
rest cartilaginous. Cheek-pouches none.” F. Cuv. — In- 
habits South America. 

* ^ Tail harcj inclosed^ and free on the upper side of the 
membrane. 

13. Proboscidea, Spix. — Emballonura, Kuhl. ? — “ Ears 
small, lanceolate, distinct, adpressed. Tragus lanceolate, 
entire. Lobule tubercular. Head acute; nose long. 
Cutting teeth ^ , upper near the canines. Wings short, 
wide. Tail half enveloped, end free on the upper sur- 
face of the short interfemoral membrane; spurs long.” 
Spix. — This genus, which I have never had the opportu- 
nity of examining, appears to unite the two submmilies, 

T having 
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having the teeth of Vespef'tilionma, and the tail and wings 
of NocHlionina. 

? 

Tail very shorty covered mth hony valve. 

14. Dicliduuus, — No character. “Ears short, broad. 

Tragus ? Wing long. i\rins very long and strong. 

Tibia long and thin. Sjmr long. Tail composed of two 
concave horny plates ; the lower triangular and acute, fitted 
to the other, of a larger size.’ Fr. Max. Diclidurus Frcy- 
reissii. Pr. Max. the D. albus. Isis 1819, p. 1C29. From 
the figure the interfemoral membranes appear to be large 
and truncated. 

Fam. 3. NOCTILIONINA.— Head large. — Face np^"^dish. — Lips 
large pendulous, often grooved or warty. — Ears : v.oncha thick, 
leathery, often large and folded. Helix tliiekened, interrupted 
in front. Antehelix and antetragus costate, often vory distinct : 
lobule thickened, tubercular. Tragus smal* s()ir*ctimei> icduccd 
to a small tubercle, placed deep in the nita*”'* airhlo* ‘us. — Wings 
small. — Index-finger of two long lints ; the ok ne.anes sometimes 
arising from near the ''cntre ot the ^ ek, so ns to leave a deep 
nursing-pouch on each oide. — Tluimb short thick interfemoral 
membrane generally truncptcd. — T il thicK, ciid 'Vee, either be- 
yond or on the upper or Inver ..arfacc of iJ-. mcnibrane. — Feet 
large, great toes largest, sometimes opposible. — C.itting t' th 
very variable, -} or v or j ; upper teeth near togell* 'r in the 
front of the mouth, h aving a space between then .d tlic ca- 
nines ; sometimes vvantm ; the lower smail. — Eating insects. 

yV/?/, end Jtec on (he u o ;• surface. 

15. Noctlto, ars scparaLj.eb ’•inet, smajl. Antehelix 

small. Tragus linen’*, 'Vuit.iltd. l'\)rel>ain simple. Cut- 
ting teeth J or Tail si t, enveloped. 'Fip produced 
on the upper surLee of the tnmented interlemoral mem- 
brane. Perhaps Cedano of l)i*. J^each, will form pirt of 
tliis genus; was il not established from N. unicolor ol Geoi- 
froy ? 

16. Taphagous, Geojf. — Ears separate, distinct, small, 
drooping. Antehelix indistinct, lobule spreading. Tragus 
short, blunt. Cutting teeth Forehead with a conca- 
vity. Tail half enveloped, end produced on the upper sur- 
face of tlie long truncated interfemoral membrane. 

* * Tail base enveloped^ end produced beyond the inter-- 
femoral membrane. 

17. Cheiromeles, Horsf. — Ears separate, distant, small. 

4 Antehelix ? 



of the Genera of Bat. * 33 

Antchclix ? Trarriis ? Cutting teeth •— ? Tail 

bare, partly eiivulopecl in the short interfemoral membrane. 
Great toe largo, opposible. 

18. Dvsopes, lllig. not F. Cuv. — Ears large, pendant, 
united over or close together on the I’oreliead. Antehclix 
and antetragus large, distinct; lobule tubercular, large; 
tragus small, sometimes reduced to a point. Cutting 
teetii Face large, Mp thick, gr M)ved. Tail base enve- 
]o})ed with the short intcifemoral membrane; end free. — 
'jiiis genus includes the genera Dliiops of Savi, Nijcti vomits 
and Mollossus oiG^ioiW'o^ and perhaps of Spix, 

and Stenodenna ol‘ Geoiiroy. 

* ^ 

? 19. MYO«>'''v,irs, GroO\ — “ Ears separated, distinct, small. 
Tragus binall. Cutting teeth Tail half enveloped.*’ — 
Geof 

^ af/ac/irdy \aJf ns long as the membrane. 

CO. 'ua.o, Leach . — Isars aj)proximating, short, very broad. 
'iVagir none. iJ ting teeth L Tail attached, half as 
long a tile large intei femoral m^mforev^ Limbs long.” 
I have in ' had the < } .riunity of amining the two latter 
genera, jl he gcnu.s Dijsopes of F. Cuvier, which probably 
belongs to this group, has only bci,'. established Irom the 
exandnation o('a errininm. 

Teeth bl( >a7a Trag^ none. Index fnger often 

iK. 

Fam. 4. PrLKOPI N — Ilc.ai long, c jical.— Nose end two cut, 
nostrils Luhulai* ; lips sj jl. — Ears. Concha moderate, thick, coni- 
cal, lateral edges unite J. in "■ont so as to form a conical meatus 
audltorius without any distinct tragus or convolutions. — Wings 
large, with a broad membrane uniting die thumb, so that tlie fin- 
gers and thumb form a cone, when expanded. The index-finger 
of three bony joints generally ending in a sharp claw. Thumb 
long, membrane often arising from near the centre of the back. 
Interfemoral membrane very short, sometimes wanting. Tail very 
short, sometimes deficient. — Cutting teeth. — Feet long. — Toes 
nearly equal. — Eating fruit, congregating together. 

21. Pteropus, Gc(f] — Index-finger clawed. Tongue short. 
Head moderately long. The genus Cpnopterus of F. Cu- 
vier only differs in having a grinder less on each side; and 
every true zoologist must allow that it is not for the benefit 
of science to adopt such genera. — Inhabits India and Poly- 
nesia. — The African and Madeira Pteropi of Bowdicli 
appear to be Vespertiliones. 

22. Macroglossus, F. Cuv. not Fab, — Index-finger clawed. 
Head very long. Tongue very long, extensile. 

S, Vol. 6. No. 91 . Juhj 1829. V 2‘9. Har- 
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23. HarpyAj ~ Index-finger clawless. Head short; 
membranes oi the wing aiising from the dorsal line; con- 
lain’ing part of Cephalotes and Pterojms of Geoffrey. 

The genera of these animals being almost proverbially 
difficult to distiiiguish, I have been induced to draw up 
the following Tables, in the hope of facilitating the 
inquiries of the Zoological student. 

1. 1 ntcrfcmoral membrane large, extenilcil. Tail, none. 0. Mc^faderwa. 

S Interfeinoral menibrane large, extended. Tail formed of two bony 


valves 14. IhcHdurus, 

3. Interfemoral membrane large, extended. 'J'ail only half ns long as the 

membrane, and more or less attached to it. 

Nose complicated 5. Mormnops, 

Nose simple. 

Tail soldered to the membranes. 

Ears distant 1 ? Fvria. 

close together 20. 

Tail end free above the membranes. 

Head long, acute 13. Probosciden. 

conical, blunt. 

Forehead simple I.'). N'nctiUo. 

— pierced 10. Tapkagous, 

4. Interfemoral membrane large* extended. Tail as long as the membrane, 

and attached to it. 

Nose with leaves. 

Ears simple 1. Jibhiolophus, 

— — united. 

Tail end conical 7. Nyctophilus, 

forked 8. Nycicr'vi, 

Nose simple. 

Ears siin|)Ic 11, Fesj^ndilio, 

united. 

Forehead hairy 18. Plccotus, 

? — nak(’<l 0. Barhitslellus. 

5. Interfemoral membr.’iie short, tail more or less long, attached at the 

base to the membrane, and extended beyond it. 

Nose leafed, forehead pitted 4. Bhhiopoma, 

simple. 

Ears distinct. 

Great toe ? 10. Myopferis. 

— — - large, opposible 17* Chdromedes. 

Ears close together, drooping 18. Dysopcs. 

Interfemoral membrane none or very small. Tail none, or very short 
and free. 

Nose leaved. 

Lips fringed. Tongue short 2. Vhylhstnvia. 

—— not fringed. long 3. Ghmophaga, 

Nose simple. 

Index-finger clawed, 

Head conical 21. Plcropus. 

— very long 22, Macroftlmsua, 

Index-finger clawless, 23, Harpya. 
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In a late visit to the College of Surgeons, I was much struck 
at observing the small size of the wing of the Foetuses of 
ropi^ compared with these parts in the adult animal ; and on 
continuing the examination I found that the same dilTerence of 
dcvcloj)ment appeared to take place in the other genera of bats. 

These differences in the relative devclo[)inent of the fore 
and hind extremities appear to have escaped the observa- 
tions of Temminck and other modern writers on this tamily 
of animals; it is of the more importance, as several of the 
writers on this subject have been induced to place great re- 
liance on the proportions of these parts compared with the 
size of the body in their specific descriptions. Indeed, in the 
last part of tlic LinnaGan Transactions, the Rev. Mr. Jenyns, 
who is certainly a very acute observer, and who has paid 
great attention to the bats of this country, has been induced 
to describe a bat as a distinct s})ecies, which only differs in 
the relative measurement of these parts, under the name of 
Pln'otus brevimanu^ ; and which from the examination of a 
specimen in the collection of the Zoological Society, named 
by the author, I am iiult ced to think is only the very young 
state of Vesperiilio aurilus^ as I had named the specimen when 
1 vras assisting in making the catalogue of the Mammalia and 
Reptiles of that collection. 

1 shall give a description of the young state of P/cro]ms^^ 
as I have been enabled to see three speciniejis, in different 
stages, of an ap})arently uiulescribed species, which were dis- 
covered in the late expedition under Captain Beechy, wl)ich 
I refrain from describing, as Mr, Lane, the naturalist ol’ the 
expedition, informed me that he intended soon to describe it 
hi another journal. 

The Foetus of the Ptet'opns (cut from the boily of the mother) 
has a large head, and small arms: and wings with a large 
longly clawed thumb, llie hind legs and claws are also very 
large and perfectly formed. These peculiarities are easily ac- 
counted for when the liabits of the young bat are considered ; 
Ibr in the young state they do not rccjuire the use of their 
wings, but rest attached to the sides of their mother, and for 
the purpose of holding lliemselves on, they are provided with 
large and well-clawed thumbs and feet, allmving the wings to 
gradually develope themselves. 

In a visit which 1 lately paid to Ilaslar Hospital, at Forts- 
inouth, for the purpose of examining the Mollusca brouglit 
home, and so well described by the collector, the surgeon 
of the expetliliou, I was fortunate enough to discover a very 

Fternpus pbclfip/uwy Lay, Zool. Jour. \ cl. iv. -loj. 
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young specimen of this animal, whicli was intermediate in the 
relative size of the wing between the foetal and the perfect 
state of the animal. — The following Table exhibits the measure 
of the same parts of the specimen in the three stages of growth; 
but as the measurements were taken at three very different 
times and places, they do not all exactly correspond. The 
measurements arc in inches and parts : 

Pieropus pselaj^hon, Vmtm. 1 Young. 


Length of body and head ... 

... 3,^ 



Antebrachium 

.. 

2 

5 

Index finger 

.. 1 

2.V 

3" 

Middle finger 

.. 

3.V 


Ring finger 

.. u 

2i 

7-1- 

Little finger 

.. li 

2^ 

C)i 

Thumb 

;;i 

• * 4 

1 

u,- 

Thumb-claw 

± 

•• i 

J 

4 

1 

2 

Thighs 

X 

1 


Lpgs.. 

.. 1 ' 

1 


Hind teet 

Expanse of the wings 

•• ^ 

U 



VL On the Bituminous Schist and Fossil Fish of Scefeld^ in 

the Tip'oL By Rodeiuck Impky Murchison, Esq, F',lt,S. 
Sec, (t.S. F,L,S. 4'^, 

I ^IIE village of Secfcld is situated at the summit level of 
the principal road from Inspruck to Munich, wliere it 
traverses one of the most northern ridges of the Uhetian Alps. 
This range of mountains is chieffy composed of dolomite; but 
the middle and lower members of it, about miles N.N.W. 
of Seefeld, consist of a bituminous schist or slate containing 
impressions of lish, which is quarried, not for building or roof- 
ing purposes, but solely for the extraction of bitumen. — The 
chief object of the present communication is to show that this 
schist docs not belong either to the age of a tertiary dejiosit, 
or to that of the lias, to each of wdiieh ejmehs it has been re- 
ferred by differentiaiithoritiesf. 'fhe inferior strata are much 
obscured by herbage and pine forests; but in ascending the 
w'estern and northern flanks of the mountain, the out-crop of 
the schist is observable in ravines, and also in old quarries 

♦ Read before the (jeo]o;;ica! Hocit.y, April and t OMiuiunicatcd 

by the Author. 

f See Edin. Phil. Journal, vol. xiii. p. and Annul '- of Philos., June 
mi p. 156. 
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near the abandoned oil-works, the sites of which ore marked 
by heaps of the scorified fragments of the rock which liave 
passed through the fire, and in some of which the black and 
shining scales of fish are still conspicuous. The schistose 
system appears to form a belt of about five or six hundred 
feet in thickness, the lower beds of which have been worked 
out ; and the two furnaces now in activity are therefore estiv 
blislied in the highest portions of it, and consequently nt so 
great an elevation as to be near the limit of vegetation. — Here 
I found a Tyrolese and his sons heaping logs of wood upon 
a blazing pile, whilst the bitumen was exuding from a furnace 
below : — at the other furnace, the materials being still in pre- 
paration, I observed the following process. The stone quarried 
for use is distinguished by the workmen into two qualities* one, 
which is of black colour and of small specific gravity, af- 
fords a very viscid petroleum; the other is a brown slate, and 
gives ofi'a thinner liquid*. Small fragments of the black and 
brown sorts being equally mixed together, are placed in fire- 
clay crucibles of a conical form, each about three feet in 
height, which at a few inches apart arc luted upon an iron 
platform with holes, to w'hicli are attached f)ipcs to convey the 
liquid bitumen into buckets. Large logs of pine are laid upon 
tlie crucil)lcs, which are kept together by a loose low wall of 
stones ill the form of a parallelogram. Fire is tlien applied, 
in three or four hours the bitumen begins to distil ofij and in 
nine or ten hours it is completely extracted from the stone. 
The oil is then poured into strong barrels containing about 
fifty pounds each, and conveyed to 8eefcld ; from whence it 
is sent to considerable distances in the neigh boiirliood, being 
used as a medicine, and considered a powcrlul diaphoretic and 
sjiecific for rlieunuilism f- 

To return to the structure of this mountain. — The zone of 
schist on its western and iiortheni sides is overlaid by and 
included in dolomite, some thick beds of which even alter- 
nate with the schist. The bituminous beds are in general 
very thinly foliated; — some of them so much so, as to resem- 
ble lamiiice of lignite. All are extremely fetid when struck 
by the hammer, are very much contorted, and their general dip 
is to the S.S.K. at high angles, varying Ironi 70^^ to 80^^. 

A much greater mimber ofpeiicct impressions of fish were 
formerly found, when the low^er beds were quarried, than in 

* Sorac of pieces are so bituminous, and esijeciallv the brown sort, 
that tliey do not leave iiiore tban one half tliuir weit^ht of earthy matter, 
after llic melted bituminous portion has been alloweil to run odl 

t It is callcvl “ Stone oil by the 'i'yrolcic, and i'’ ^’old at Scefdd for 
iN^cIve dorins per c\Nt. 
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the upper limits of the schist where the furnaces are now esta- 
blislied. The few fragments however which I collected have 
enabled Mons. Valenciennes, the able coadjutor of Baron Cu- 
vier in his new work on Fishes, to give the following account 
of them. 

“ There appear to be at least four species of fish among 
these specimens; of which three are particularly distinguished, 
by having quadrangular scales without articulating points, and 
ranged in sinuous and oblique rows, thus resembling the 
Esox csscus of Linnmus {L,cpisosteus of Lacepede) : but the 
fragments marked No. 1. and 2.* sliovv that this species was 
of a form essentially dilierent from the Esox osseus^ in having 
a forked tail. The anal fin is placed behind and [near the 
caudal, whilst a number of bony spines, at least eight in one 
of the specimens, ap})ear in front of the articulated rays. The 
absence of vertebral fins prevents my deciding primitively upon 
the order. 

‘‘ In No. 3. the scales of the tail resemble those of the fossil 
fish of the Kiipfer schiefh' oi Mansfeldt andEislebcn; with this 
distinction, that they do not advance so far into the tail fin. 

No. 4. dillers from those above described in the larger 
size of its scales. 

No. 5. differs entirely from the three species described, in 
the form and much smaller size of the scales. The existence 
of dorsal, pectoral, and ventral fins, places this fish in the order 
Abdominales. The head and tail are wanting, hut the scales 
of the belly form a toothed keel, and thus leave no doubt that 
it belongs to the genus Clupca"^ 

In the form of their scales and in their general character, 
these fish of Seefeld have a strong resemblance to several of 
the genera and species found in the various dei)osits subordi- 
nate to the new' led sandstone and magnesian limestone; whilst 
they dilfer altogether from the Dapedium of the lias, or any 
family offish as yet discovered in, or above the oolitic series. 
These fish were the only animal remains I could detect in the 
formation, or in the accompanying range of dolomite, nor was 
there a trace of any fossil of the oolite or lias. There were 
however in the schist a few fossil vegetables; of which one 
specimen bears great resemblance to a Lycopodium^ a family 
of plants which (as w ell as the fish) is characteristic of the for- 
mations below the new red sandstone. 

In rnineralogical characters the rgek of Seefeld accords in 
many respects with that of Caithness, described by Professor 

* These specimens are tlcnositcd in the MiibCiim of th(' Geological So- 
ciety, anti were previously exaniined by Mans. Valencicnnc?! during his 
recent vidf to this country. 
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Sedgwick and myself*, with which it further coincides in con- 
taining no animal remains, except fish; and as copper ore is 
extracted from this same chain of dolomite a few miles to the 
west, I am on that account still more inclined to refer this 
schistose deposit to some one of the formations between the 
new and old red sandstone, so remarkable for their abundance 
of Ichthyolites and their metallilerons character, among 
which the Thuringiaii copper slate, the magnesian limestone 
of England, and the Caithness schist, constitute prominent 
groups of diifercnt ages. Chemical analysis of tlie schist kindly 
undertaken by Mr. Faraday indicates, that it contains a much 
larger jiroportion of ammonia than has ever been obtained 
from any quality of coal, liowever bituminous; and although 
no positive conclusions can be drawn from this circumstance, 
still, when the vast number of the fossil fish is considered, a 
strong suspicion may be entertained that the destruction of 
such animal matter may have cooperated in the bituminiza- 
tion of the stone. The schist in its upper portion passes into 
a compact yellow dolomite which rises into rugged and barren 
peaks, the forests of pine wood terminating with the superior 
limit of the bituininous beds. — And here I cannot but express 
my dissent from that theory of Von Biich by which he attempts 
to account for the origin of all the dolomite of the Tyrol, of 
whatever age it infiy be. That eminent geologist imagines that 
these vast and lofty mountains acquired their tiolomilic cha- 
racter by the magnesia derived from augitic rocks in a state of 
fusion. Now although in some localities which he cites, and 
where pyroxciiic rocks arc cither in contact or contiguous with 
the dolomite, (as in the valleys of Eieinme and Fassa,) it may 
be allowed that secondary limestones have been altered into 
crystalline marble, and occasionally thrown np into fantastic 
forms; there is no jiossibilily of a similar cause having pro- 
duced the dolomite of Secfeld, where there is not a vestige of 
any igiiooiis rock in the neighbourhood, but, on the contrary, 
where strong berls of the dolomite alternate regularly with the 
bituminous schist containiim fossil fish. No ffeolomst has ever 
sought to explain the presence of magnesia in the great de- 
posits which are so highly charged with it in England and in 
Germany, by any theory like that of Von Buch ; and if it be 
conceded that magnesia may have been an original ingredient 
in one formation, we may equally presume that it was an ori- 
ginal ingredient of any otjier in which we now find it. For we 
know that the mountain limestone in England, the oolitic series 

^ In a memoir of tlic rort]icomin<? Part of the GcoIo 2 [ical Transactions, 
now in the press ; and read before the Geological Society, June 1828. 
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ill the southern Tyrol, the green-sand in France, and the ter- 
tiary rock of Verona, are all occasionally distinguished by beds 
of dolomite, although the foimiations containing it are frequently 
far removed from igneous rocks, to the influence of which, 
*ariy alteration of their original structure could by possibility 
be due. Nor can it be allowed that the grotestjue peaks of 
the Tyrolese dolomite afford countenance to the above hypo- 
thesis; since their irregularity of outline may have been in 
gi eat measure produced by the vast dislocations which these 
rocks have undergone subsequent to their deposition, — In an- 
'other memoir 1 have endeavoured to show^‘ that on the southern 
flank of the Tyrolese Alps near Bassano, where the secondary 
and overlying tertiary deposits have been elevated conformably, 
the serrated outline of those several formations from the new est 
tertiary conglomerates to the dolomite of tlie Jura limestone, 
is exclusively due to tlie high inclination and vcrticality of the 
constituent strata. 


H 


VIL On the Crystalline Form of Bicarbonate of Ammonia, By 
Mr, W. H. Milleii. 

To the Editors of the Philosophical Magazine and Annals. 
Gentlemen, 

[AVING never seen any correct description of the crystals 
of bicarbonate of ammonia, and understanding that some 
attempts to crystallize it for the purpose of measuring the in- 
clination of its faces w^ere unsuccessful, I am induced to send 
you the following description and measurements, which, how- 
ever, vary 15 or 20 minutes in different crystals. 

It cleaves parallel to the lateral planes (M M') of a right 
rhombic prism, w hich appears to be its primary form. The 
planes b 5, are often wanting, 
and usually very small: when 
a and M are nearly equal, the 
crystals may easily be inis- 
taxen for regular six-sided 
prisms (see llenry’s Chem. 
vol. i. p. 417, ed. 10.) 

M on M'= lir 48' 
c on c' = 185 40 
bonV = 117 40 
a on M = 1 24 7 

aon c =112 10 

* Phil. Mag. and Annals of Pliilosopl'.y, June 1829; and read before 
the Geological Society, March 1829. 

It 
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It may be observed that tan i (M on M') = . • . the 

planes b and c are produced by the same kind oF de<u’cinent. 

The index of ordinary relVaction for yellow rays is 1-558. I 
obtained the crystals by dissolving* the common scs(}iiiciirbo- 
natc ill water, in a strong well-corked bottle, at a tenipcraiure 
ofabout 1 30"^ Fahr., and pcrmilting the solution to cool slowly. 

Yours, &c. W. H. Micleu. 


V 1 11. Analysis of British and Foreign Ships of War. By M ) . 
formerly of the School cf Naval Archil exiurc^ . 

TN exhibiting the following calculations to the notice of per- 
^ sons conversant with naval affairs few observations are re- 
(jiiired, witli regard to their utility or importance; as the 
value of such tables is obvious, and their national importance 
will be readily acceded to. The facilities which the Honour- 
able Navy Board granted me li'r tlie execution of an exten- 
sive plan of calculations, which I laid the honour to submit for 
the benefit of the navy in Ociober 18LM, have been the means 
w'hich have enabled ino ta compute the analyses here given. 
A description of this proposition may be Ibund in the Annals 
of Philosophy for Nov. 1825. The particulars relative to the 
Ordnance and Victualling Office dc})a)*tments have been ob- 
tained directly from the respective establi'-hmenls, niid com- 
puted from official documents, in consocpienco of requests from 
the Navy Board for that purpose; those relating to accounts 
kept at tlie Navy Ollico, Dock-yaixh.aiid School oFNaval Archi- 
tecture at Portsmouth, are also derived immediately irom these 
establishments, and are of the most aiUheiitic nature. 

To Dr. Inman, the Professor of the Royal Naval College 
and School ol’ Naval Architecture, it is due to .aie to say, that 
while at Portsmouth in 1S22, in piwecution of the plan, the 
work was niiicli promoted by him, and that lie aiforded me 
considerable facilitie.'. for ellecting lh(‘ object. I liaAe also to 
acknowledge the liberality of f, Knowles, F^R.S., of the 
Navy Office, in giving me his advice and allowing luc free ac-' 
cess to many valuable ami scarce works in his marine Iii}rarv. 

As naval architecture lias not been long cultivated in tie.' 
country after the liberal inanuer of tlie sciences, by general and 
public investigation — witJiout which no branch (d* knowledge ! ^ 
promoted with certainty, — complete calculations oi aii d< . riii- 
lions of ships an^ not to beexpccted : but it is hoped it w ill be 
allov/cd, that all that could have been Jookt;d for in this case 
has been done; especially when it is remembered that the 

^ Coiniiiiinicatcil by the Author. 

N S. Vol. 8. No. 31. July I82i>. G 
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consideration of the forms, calculations, and equipments of 
ships, is not yet introduced in the official duties of the profes- 
sional superintendents of His Majesty’s Dock-yards. As op- 
portunity may ofler for completing them, numerous other 
calculations, and the details of those here presented, which 
are in my possession, will be added to the present. 

The computations of ships here given, form but a small part 
of the digest of His Majesty’s ships of war, proposed by mo to 
the Navy Board in October 1821 ; as that work would require 
constant attention in calculating the elements of all sea-going 
ships at the Dock-yards. The present tables will, however, 
tend to reduce t6 precision and certaiiity, what is often un- 
known, as we may witness in looking at the extensive altera- 
tions which some of our English ships have required. In the 
Annals of Philosophy for November 1825, may be seen the view 
which I have taken of the best mode oi‘ [Mirsiiing the study 
of naval architecture: my plan is there exphiuif'd at large. 
In the numbers for the following January and June may also 
be ibund additional remarks on a digest of the Navy. 

It is to be regretted that the centres Oi‘ gravity of some oi' 
His Majesty’s ships liave not been found by experiment, as it 
will be seen, by referring to the article on yiiip-biiilding in the 
Edinburgh Encyclopicdia, that no objection to the nu)de, on 
the score of accuracy, now exists. Some writers have pre- 
tended to give the exact stability of ships without obtaining 
the centre of gravity of tlic entire vessel ; but such pretensions 
are only vain and nugatoiy: at the same time the mctaccntric 
calculations here presented, as used in the French tables, are 
extremely serviceable as estimates of the stability of vessels. 

The ibrrn of exhibiting the results of the calculations of 
British ships of vvar has been taken from the French Marine 
Ordinance of 178^^ as a general riexv of the powers and capa- 
cities of the ships is well given by that descri])tion of table: for 
this purpose also, the averages of different estimates have been 
taken. The corresponding French tables, reduced to English 
measure, are also given for the purpose of comparison ; as they 
contain the types from which onr 84-gun ships and 46-gun 
frigates have been built, — tw'o numerous classes, amounting 
together to filly or sixty in number; the French Franklin^ or 
English Canoim^ having been the model of the one, and the 
Hebe frigate, the model of the oilier class. The elements of 
the Franklin will be found in tlie third column of the table of 
French ships of the line, as when captured she carried only 
eighty guns, four ^uns having been omitted at the ports of tlie 
admii^al’s cabin. The elements of our 46-gun class are (hose 
of the l8-poiinder frigates in the French tables. For further 

guidance 



and Foreign Ship^ oj IVar, 4:^ 

guidance in the construction of ships, the elements of tlic ships 
of war designed by the celebrated Swedish constructor, X^hap- 
man, arc given : they are extremely fine specimens ol‘ naval 
architectural skill. The French and Swedish tables, as here 
exhibited in English measure, have been calculated by Mr. 
Read and myself, jointly. 

In a very absurd article on Ship-building, signed Neptuni,’’ 
ill No. 6, of The Naval and Military Magazine, rny plan of cal- 
culations is characterized, ‘‘as a inode oi getting the light dis- 
placement (!), quite impracticable and totally erroneous.” It is, 
however, evident that the miserable writers “ Neptuni,” or the 
Sea Gods (l)^ have never read my plan; or if they have read it, 
they have not been able to understand it, as they are obviously 
niuicquainted with its nature, and are unequal to passing an 
opinion on it. They may now see that the work is not im- 
possible. 

In addition to the synoptical view of ships of war here 
given, other calculations on them, with the legitimate dediic- 
lions arising therefrom, will in a short lime be published. 


Analijtical Tables of British Ships of JVaVy according to the 
present Vroporiions arid Establishments* 

7 ABLK L 

Principal Proportions, and Summary of the Weights wiiich compose the 
Efjiiipinent of Ships of the Line. 


Nature of the Elements. 


1st l?atc !jwiu! Rate .'Ird Rato 
l^OGuns.l 84 Guns. 74 Guns. 


liCngth on thcgiin-dcck 

Hreadth extreme 

Depth in hold 


lioacl draught of water \ ' ' ' ’i 

° I rorwnial 

Light draught of water ) \ 

® i forward 

Depth of keel and false keel, below rabbet In keel 
Height of lower portsill, amidships, out of water 


llurthcn in tons, by builders’ common rule 

Total weight of ship and equipment, when } 

victualled and furnished for six months J 

Weight of Juill, or light displacement 
Tonnage, or burthen, including masts, yards, 
and furniture, being the ditfereiice of the 

light and load displacement j 

Ditlcrence of the disi)laccnicnts of ships of the J 
same rate } 


0 2 


Ft, In, 

Fl. In, 

205 0 

103 10 

53 (> 

51 0 

23 2 

oo 


23 (> 

24 3 

22 

18 () 

IS 

J5 6 

U 

2 () 


5 8 

0 2 

Toiik. 

l^ons. 

2010 

2270 

4710 

3555-45 

2420 

1800 

2290 

174G-45 

250 

174 


Fl. 

J7fi 

47 

21 

2:i 

21 

17 H 
uf ; 

2 I 

I 

Tons. 

1741 

.‘lOab'-l 

1603 

Ho3-l 


153 

Weight 
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Nature of the Elements. 


Weight requisite to sink the ship 1 in. wlien loaded 

1 — : light • • 

Number, and calil)re of omis, on lower battery 

on middle deck . 

— 7 “—^ on upper deck 


■ on (quarter deck | 

• on forcciistle. . . | 

Number of men in time of war 

Deptli of centre of gravity of displacement be- \ 

low floatation ] 

Distance of centre of gravity from the middle } 

of load water line S 

/ly ./’, where ^=r half breadth, and the ) 
length in feet S 

^ ^ I)^ (where D = whole displacement ini 

cubic feet) ‘or the lieight of metacentre f 
above centre of gravity of displacement . . J 
Weight of guns, carronades, carriages and } 

slides 5 

of shot, powder, and other ordnance } 

stores, complete for foreign service i 

of rigging, blocks, books and thimbles. 

of water for three months at least, '>r as'1 

much more as can be conveniently stowed. > 

with tanks included J 

of provisions for six months, including f 

spirits and casks \ 

of wood, coals, and candles 

of cables, hawsers, and chain cables.. 

■ ’ of boats 

■ — of ballast (iron) 

of anchors 

of sails 

of masts and yards 

of boatswain’s stores 

of carpenter’s stores 

of men and effects 

of Sparc gear 

of galley 

■ ■ ■■ of ofiicrr’s and purser' 3 stores 


Total weight of equipment . 
Weight of hull — 


Total wc'i'dit of ship, equipment, I’v c.(as above)* tjl 0*0 


J ft Rate 

2nd Rate 

3rd Rate 

ISOGiins. 

84 Guns, 

74 Guns. 

Tons. 

Tom. 

Tons. 

2G-1 

21-6 

17-86 

^>1-5 

160.1 

15-2 

N P’* 




28 32giins 
268carr. 

2832 

34 <24 

— 

— — 

IM 24 Ion. 

3224 

2818 

01)2 

612 

4 12 

10 3)2carr. 

1 0 32carr. 

I032carr 

212 

2 12 

212 

2 32carr. 

4 32carr. 

2 32 can- 

000 

700 , 

600 

b\ rt. 

Fed. 

Fed. 

o*r> 

8-3 

8 - 1.3 

2-05 

2*0 

2-5 

21.')1S27 

1686782 

1281007 

1307 

13-55 

n -!»8 

Tons. 

Touh. 

7o;;.v. 

32:>’f) 

221-3 

182-4 

2257 

102-4 

154-1 

05*2 

66-1 

61-8 

30S1 

307-2 

263-2 

2f)3'3 

205-3 

175-0 

lOl-O 

125-2 

107-3 

71-7 

60-8 

51-25 

14-] 

11-3 

0-61 

302-0 

260-0 

207 -i 20 

20-8 

17-75 

15-0 

13-2 

13-3 

0-25 

121-0 

103-0 

78-3 

48-0 

33-0 

20-1 

32-0 

24-5 

21-3 

00-0 

70-1 

60-0 

13-0 

11-5 

0-2 

11-4 

8-7 

7*1 

20-0 

15-0 

11-0 

22!<0-0 

1746-45 

1453-1 

2420-0 j 

1800-00 

1603-0 


3555-45 

3056-1 







Table II. concluded. 


4-6 Mr. Major’s AncHijsis (^'British and Foreig n Ships of War 



[ 47 ] 


IX. Notices respecting Nexv Bools, 

A Chemical Catechism, in which the Elements of Chemistuj, with the rC' 
cent discoveries in the Science, are clearly and fully explained. By 
Thomas John Graham, M.D. Member of the Royal College of Sur- 
geons in London, 5fc. &c. 

T he author of the present work may be cited in addition to one we 
have ktcly noticed, (in vol. v. p. 51,) as an example of the small 
quantity of knowledge which will suffice foi the ti|i(le of book-making j 
and we shall, without further remark, proceed to develop the very 
simple and easy means which have been adopted by Dr. Graham for 
the completion ot his purpose. With this intention we shall copy, 
irlaking observations as we proceed, the whole of the chapter on 
Light, except the notes : this we prefer to others on account of its 
brevity, and because we apprehend that it exhibits a fair specimen 
of Dr. Graham’s powers in the adaptation of means to ends. It is to 
be understood, that except the questions, and those portions of the 
answers, which wc shall print in italics, the whole of this chapter has 
been copied, literally, and without the slightest acknowledgment, 
from the authors whom we shall name. 

What is the nature of light ? 

Different opinions are enictUdned on this subject. The philosopher , 
Huygens, considered it is a subtile fluid filling space and rendering 
bodies visible by the undulations into which it is thrown. Sir Isaac 
Newton, on the contrary, considered light as a material substance, 
consisting of small particles constantly separating from luminous bo- 
dies, moving in straight lines, and rendering bodies luminous by 
passing from them and entering the eye. — Dr. Thomson’s System of 
(’hemistry, vol. i. p. 12. 

U hat IS the space called through which light moves^ 

A medium : thus air and other gaseous substances are called rare; 
while vvatei, and transparent liquids and solids arc termed dense 
media. — Dr. Fyfe’vS Manual of Chemistry, p. 98; gaseous being sub- 
stituted for aeriform. 

Does a ray of light pass in the same direction through rare and 
dense media P 

No : when it passes through the same medium or perjiendicularly 
from one medium into another, itcontinucs to move without changing 
its direction ; but when it jiasses obliquely from one medium to an- 
other of adilforent density, it always bendr a little from its old direc- 
tion, and assumes a new one. It is then said to be refracted. When 
it passes into a denser medium, it is refracted tow^avds the perpendi- 
cular ^ but when it passes into a rarer medium, it is refracted from 
the perpendicular.— Dr. Thomson's System, vol. i. p. 13 j info being 
substituted for to. 

What happens when light strikes a polished opaque body? 

It is reflected, and at the same angle at whicli it falls on the po- 
lished object. — Dr. Fyfe’s Manual, p. 93. 

What is meant by certain bodies re fi acting doubly 

When a ray of light ])as.scs through a crystallized body, provided 

the 
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the primitive form of the crystal be neither a cube nor a rc^^ular ci * 
tahedron, it is split into two distinct rays, one of which is refracted in 
the ordinary way, while the otlier suflers an extraordinary refraction. 
Hence when an object is viewed through such a crystal it appears 
double, and therefore such bodies are said to refract doubly. — Dr. 
Thomson’s System, vol. i. p. 15. 

, U light a simple body, that is^ are the rays of light indivisible ^ 

No: light is separable by a pri.sm into seven primary rays or co- 
lours, as well ns into others which appear to be distinguished by cer- 
tain chemical powe#l. For instance, if a ray (f light in passing 
through a small hole, with a prism near it, be made to fall on a sheet 
of white paper, a spectrum is produced, composed of seven distinct 
colours, viz. red, orange, yellow, green, blue, indigo, violet.-^ 
The first three lines from Dr. Paris’s Medical Chemistry, p. 225 ; the 
lines in italics slightly altered from Dr. Fyf^’* Manual, and the re- 
mainder from the same work, p. 95. 

J$ there any difference in the power of illumbiatu/n in these rays 

They have very different illuminating powers. Thus, if ii '^mall ob- 
ject is placed at either end of the spectrum, it is seen indistinctly, but 
if brought towards the centre, it becomes much more distinct, the 
greatest illuminating power being between the bright yellow and the 
pale green. — Dr. Fyfe's Manual, p. Ofi. 

What was Sir Isaac Newton's opinion with lopect to the cause of 
the different colours of bodies 

That it is owing in their power of absorbing all the primitive (olours, 
except Uie peculiar ojie which (hey rcjiecl, and (f which colour they 
therefore appear to our eye. 

Tfiis is the only comjdete answer which we have liithcrto met with, 
the author of which docs not occur to us. 

Is not solar light capable of producing great chemical changes ^ 

Yes. A familiar instance of this is the bljK'kcning of indelible oi 
marking ink, the trace.s of which arc at first invisible, but soon be- 
come black on exposure to sunshine, or even the day light, from the 
decomposition of the salt of silver which it contains. — Fyfe’s Manual, 
pp. 97 and .08. 

Then the solar light is composed of three dislincl rays: have the 
goodness to rccapiiulafe them 

They are, 1st, the luminous rays afi’ording light ^ 2nd, the calo- 
rific causing heat ; and 3rd, the chemically acting ray. — Slightly al- 
tered from Fyfe’s Manual, p. 98. 

Are you aware of any marked effects which light has on the vegetable 
and animal creation 

I am sendble that the agency of light exerts a remarkable influence 
over both the vigour and colour of vegetables and animals. Plants, for 
instance, may be made to vegetate tolerably well in the dark, but 
then their colour is always white, they have scarcely any taste, and 
contain but a very small proportion of combustible matter. In a very 
short time, however, after their exposure to light, their colour be- 
comes green, their taste is rendered much more intense, and the 
quantity of combustible matter is considerably augmented. The co- 
lour 
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lour of animals depends materially on the same agency, as is proved by 
the striking difference of colour existing between the animals of the frigid 
and torrid zone. — Dr. Thomson’s System, vol. i. p. 20 j then being 
substituted for in that case. 

Have certain bodies the properly of absorbing the rays of light, 
of retaining them for some time, and of again evolving them un- 
changed, and unaccompanied by sensible heat ? 

Yes. Thus in an experiment of Du Fay, a diamond exposed to the 
sun and immediately covered with black wax, shone in the dark, on 
removing the wax, at the expiration of several moj^ths. Bodies gifted 
with this property are called solar phosphori. Such are Canton’s, 
Baldwin’s, and the Bolognian phosphori. To the same class belong 
scv^al natural bodies, which retain light, and give it out unchanged. 
Thus the sea is occasionally when agitated, a natural solar phos- 
phorus 5 putrid fish have a similar property, and the glow-worm be- 
longs to the same class.” 

Now this question and answer are in the very perfection of pecu- 
lation j except the slight transposition of a few words, required by an 
omission, the whole of both is taken from and forms a pari of one 
paragraph of vol. i. p. I GO, of Dr. Henry’s Chemistry, beginning 
''Certain bodies have,” &c. and after the words " sensible heat,” 
omitting "yes.” In the answer the same paragraph is continued. 

This answer concludes the text of Dr. Graham’s chapter on Light •, 
and it will be observed that we have traced about five-sixths of the whole 
to the various authors from whom they have been literally taken. 
Such is the case with the text ; and similar practices have been pur- 
sued with the notes of this chapter. In some instances indeed, but 
evidently that what lias been pilfered may pass for his own, Dr. 
Graham has actually added the names of the authors to whom he is 
indebted ; but the pro])ortion is not great : for of the matter of the 
notes, 52 parts are pilfa*ed, 32 borrowed, and 16 we will generously 
divide between the author and undiscovered sources. 

After these displays of our author’s acts of appropriation, the reader 
may perhaps doubt whether his volume really contains any one state‘s 
ment which Dr, Graham can fairly claim as his own. We have how- 
ever, as we think, discovered some portions of the work, which if they 
be not original, we are quite sure the real authors will never claim j 
and these very remarkable exceptions to the Doctor’s general method 
of proceeding occur under the head of Specific Grjivity, 

In page 7 of the Catechism we have the following question and 
answer : — 

" How do you ascertain the specific gravity of fluids ? 

There are several methods by which it may be ascertained j but the 
best is performed by what is called a gravity bottle, which is a glass 
bottle with a slender neck, furnished with a ground conical stopper. 
A gravity bottle, called a " thousand grain bottle from its contain- 
ing ju.st a thousand grains of distilled water, is considered the best 
instrument for determining this point with great facility. The thousand 
grain bottle is sold together with a weight, which is an exact coun- 
terpoise for it, when filled with distilled water at 60° of Fahrenheit. 
NS. Vol. 6. No. 31. July 1829. H , This 
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This instrument consequently docs not require the aid of any com- 
putation, but is simply filled with the fluid to be examined, and placed 
in one scale of the balance, while its counterpoise is placed in the 
other. If the contained fluid be lighter than water, it will appear 
deficient in weight, and as many grains muvSt be added to the scale 
that contains it as may be sufficient to restore the balance. This 
shows at once that the specific gravity of the fluid in question is ne- 
gative, or less than the standard (1000), and consequently that it 
must be expressed by a fractional number; but, wshould the fluid be 
heavier than water, the bottle will preponderate, and weights must be 
put in the opposite scale, when their amount being posilivc, must be 
added to that of the standard. For example, if the bottle were filled 
with .sulphuric aether, it would require from its being lighter than 
distilled water 739 grains to be placed in the same scale to restore 
the balance, and consequently its specific gravity would be expressed 
thus, 0739.” 

Now we will grant that this is the true specnic gravity of the fluid 
in question : but Dr. Graham has committed the extraordinary blunder 
of deducting 739 from 1000, and finding that 739 remain , the real 
fact being that only ‘201 grains should be put into the sca’e with the 
bottle, which would indeed give 0739 as the specific gravity of the 
fluid. 

Dr, Graham then proceeds thus Had it (the thousand grain 
bottle) been filled with sea- water, which is rather more dense than 
that which is distilled, twenty-six hundreilths, or rather better than 
a quarter of a grain, must have been added in the opposite scale, and 
which, as already explained, must be added to the standard 1*01)0 tr) 
express the specific gravity of such water, which would be stated thus, 
1*026.“ 

We will again admit Dr. Graham’s accuracy in stating the specific 
gravity ot the fluid under consideration, but^heve must be some pe- 
culiarity in his edition of Cocker , for it would seem to show that by 
adding twenty-six hundredths of a grain to 1000 grains, they become 
one thousand and twenty-six grains. If this lie one of "the recent 
discoveries in science' to which Dr. Graham alludes in his title page, 
it is not, we venture to pronounce, one of those which it is the boast 
of the author to have "clearly and fully explained.” 

Again ; in illustrating the method of taking specific gravities, — an 
operation which we arc sure Dr. Graham never performed, — he sup- 
poses that he takes a piece of gold, weighing d8 grains, which i\e 
further supposes to lose 6 grains by immersion in water; he then adds 

we now divide tlic real weight of the body in air, viz. -18 grains, by 
this loss, 6 grains ; which gives us 8 as the specific gravity of the 
body under examination.” Novv this is really something new, viz. 
that the specific gravity of gold is only 8 ; and what is truly astonish- 
ing, is, that Dr. Graham has so entirely forgotten to take advantage 
of his own discovery, that in p. .307 of the Catechism, we actually 
find him recurring to bis usual practice, and stating the specific gra- 
vity of gold to be 19*30, which he learned from one of the authors 
whom he has laid so largely under contribution. 

Dr. 
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Dr. Graham is nearly as great an adept in the art of pulling, as 
ill the practices of spoliation, borrowing, and blundering : he has, it 
.seems, published three other books 3 and in an advertisement pre- 
fixed to the Chemical Catechism we have the opinions of various 
critics respecting the works in question ; in due lim.e we expect to 
iind the same persons giving similar judgments of the Chemical Cate- 
chism. We shall imdoubtcdly hear, to copy the phrases of Dr. Gra- 
h'.yn’s reviewers, — and /lis they are we doubt not, — thai the Catechism 
is a work of a very superior order,” — recommended by talent and 
experience,”— incomparably .superior to any similar work in our 
language,” — “ a very valuable acquisition to the family library,” — 
lays a large claim to a decisive superiority,” — is altogether de- 
.serving of permanent popularity 3 ” with many other .strains equally' 
laudatory and quite as true. 

In concluding a notice extended much beyond the limits demanded 
by the nature of tlic work ; wc recommend Dr. Graham when he 
writes again, if he should wish to avoid detection and exposure, to 
take a hint from Sir Fretlul Plagiary, and serve his pilforings “ as 
gipsies do stolon children, — disfigure them to make them pass for 
tlieir own.” 


X. Proceedings of Peavned Societies. 

IlOYAL SOCIETY. 

April so. — A PAPER was read, entitled On the respiration of 
birds;” by Messrs. W, Alien and W, Haslcdine 
IVpys, PP.R.S. • 

The inquiries of the authors on human respiration, and on that 
of tlie Guinea-pig, of which tliey comnuinicated the details to 
the Royal Society iu former papers, are here extended to the respi- 
ration of birds. Pigeons were the subjects of these experiments, 
and the f-ame apparatus was employed ns tlic one used for the 
(Tuinea-j)i.g, described in the Philosojdiical Transactions ibr 1809. 

Tile object of the first experimenf was to ascertain the changes 
wliich take place in atmospheric air when brcatlu'd by a bird in tlie 
most natural manner. For this purpose a pigeon was placed in a 
glass vessel, containing about G 2 cubic inches of air, and communi- 
cating with two gasometers, one of which supplied from time to 
titnc fresh quantities of air, and the other rec(?ivcd portions which 
became vitiated by respiration. "I'lie experiment lasted 0*9 minutes, 
and was productive of no injury to the bird except a slight appear- 
ance of uneasiness whenever the supply of air was not suflScieiitly 
rapid. On examining the air at the end of the experiment, no alte- 
ration had taken place either in the total volume of air or the pro- 
portion of azote which it contained ; the only perceptible change 
being the substitution of a certain quantity of carbonic acid for 
an equal volume of oxygen gas, amounting to about half a cubic 
inoli per minute, and being equivalent to the addition of 9(3 grains 
of carbon in twenty -four hours. 

Two experiments were made on the respiration of oxygen gas, 
obtained from chlorate of potash, and containing in the one case 
two, and in the other only one, per cent of azote. Under these 
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circum3tanco», was found that the -volume of the gas was un- 
altered, and that a similar quantity of oxygen gas had been abs- 
tracted, but that a much smaller quantity of carbonic acid had 
been formed than in the last experiment^ the remaining portion 
being njade up by asotic gas which had been given out from the 
lungs of the bhrd, and the volume of which was just equal to that 
of the oxygen absorbed. The bird was somewhat disturbed during 
tjte experiipent, but recovered immediately and perfectly on being 
released from its confineraent. 

In the fourth experiment^ in which a pigeon was made to respire 
a mixture of oxygen and hydrogen with a small proportion of azote 
(the oxygen being in the same proportion as in common air), it 
was found that there was no loss of oxygen ; but that a quantity of 
hydrogen, disappeared, and was replaced by an equal volume of 
azote. The authors observe, that birds have a quicker circulation 
of blood than other animals ; and also, that they are more sen- 
sible to the stimulating effects of oxygen. . 

May 7.— A paper was read, entitled Experimental Examina- 
tion of the Electric and Chemical Theories of Galvuriism by 
William Ritchie, A.M. F.R.S. 

After showing that the theory of galvanism originally proposed 
by Volta, and generally termed the electric theory, is still the uni- 
versally received doctrine among continental philosophers, the au- 
thor adduces several experiments proving the fallacy of the princi- 
ples on which that theory is founded. He points out the inconclu- 
siyeness of the reasoning by which it has been inferred, that dissi- 
milar metals, by being simply placed in contact with one another, 
ure instantly thrown into opposite electric states; for in all the ex- 
periments which have been made with a view of establishing this 
fundamental principle of the electric theory, the metals have been 
exposed to the oxidizing action of the air,’ which is a constant 
source of electric disturbance, and the operation of which has been 
strangely overlooked. The author found, by forming galvanic 
circles with two different metals and an interposed acid, that when 
he used different kin^s of acid, or varied the degree of their dilu- 
tion, the electro-magnetic effects, as measured by a delicate galva- 
nometer, bear no sort of relation to the conducting power of the 
fluid, as is assumed in the voltaic hypothesis. He deduces the same 
conclusion from experiments made with an apparatus by which the 
fluid is confined in a rectangular box, divided b}' a membranous 
diaphragm into two compartments, so as to allow of the addition 
of an acid to the fluid contained in one of the compartments, 
and thereby limiting its action to one of the metallic surfaces. By 
means of another contrivance, the author ascertained, that of two 
different metals, the one which when acted upon by an acid com- 
bines with the greatest quantity of oxygen, as measured by the vo- 
lume of hydrogen disengaged, is always positive with respect to 
the other met^. Even two pieces of the same metal, differing 
in ..hardness^ will be acted upon by the same acid in different 
degrees, and m^ry thus be brought into different states of elec- 
tricity. In general it is the harder of the two pieces of metal 
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which becomes positive; but with steel the reverse obtains* It 
would appear, however, that with the same pairs of metallic 
discs, the direction of the electric current is determined by the 
nature of the acid employed: thus nitrous acid, acting upon 
zinc, copper, or iron, gives rise to a current in a direction oppo- 
site to the current which is produced by the sulphuric, nitric, or 
muriatic acids. Variations in the temperature of the metals will also 
occasion diversities in the results, not hitherto satisfaetprily ex- 
plained on any theory. From one experiment the author is led to 
infer, that an acid is capable of combining in^ith a pute metal, with- 
out tfie latter being previously reduced to the state of an oxide. 

May 14*.--* A paper was read, entitled On the Composition of 
the Chloride of Barium b> Edward Turner, M.D. Professor of 
Chemistry in the University of London. Communicated by the 
Kev. Dr. Lardner, F.R.S. 

The frequent employment of chloride of barium in delicate che- 
"^licaf investigations, renders an exact knowledge of its composition 
peculiarly desirable; and this has become a more important object 
of inquiry since it has been made by Dr. Thomson the basis of his 
calculation of ^he chemical equivalents of sulphuric acid, and of 
thirteen metals and their protoxides. He has deduced from his ex- 
periments with the chloride of barium, the number 1^6 as the equi- 
valent of chlorine, 70 as that of barium, and 78 as that of baryta ; 
whence the equivalent of the chloride of barium would be 106 : and 
accordingly, on mixing this quantity of the chloride with 88 parts 
of sulphate of potash, each being previously dissolved in separate 
portions of distilled water, he finds a complete double decomposi- 
tion has taken place ; the resulting sulphate of baryta reduced to 
dryness, weighing 118 parts; and the muriate of potash yielding 
76 parts of chloride of potassium. Hence he infers that 40 is the 
equivalent number for sulphuric acid, and 48 that for potash. Ber- 
zelius, however, maintained that this experiment, as well as the 
deductions from it, are not exact. Dr. "i'homson having, in con- 
sequence of Berzelius’s objections, repeated his experiments, still 
asserts their accuracy. The author of the present paper investi- 
gated the subject with the greatest care, employing materials in a 
state of perfect purity, and obtained results which coincided with 
those of Berzelius. He details the precautions he took for insuring 
the conditions of perfect purity in the substances with which his 
experiments were made, and to the neglect of which he traces 
some of the errors which he imputes to Dr. Thomson’s analysis. 
But there exists also a more radical cause of error in the method 
employed by that chemist; for Dr. Turner finds, that when solu- 
tions of muriate of baryta and of sulphate of potash are mixed to- 
gether, a small portion of the latter salt adheres tenaciously to the 
sulphate of baryta, which is precipitated, and thus escapes decom- 
position. By employing different processes, the author avoids this 
source of fallacy. First, from the chloride of barium, previously 
dissolved in water, he throws down sulphate of baryta by adding 
sulphuric acid ; and secondly, he effects a precipitation from a 
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similar solution of the chloride by nitrate of silver, and infers the 
(juantity of chloride from that of the fixed horn-silver obtained ; 
liav’iig previously determined, by a separate series of experiments, 
the exact composition of horn-silver. The conclusion he draws 
from his researches is, that 100 parts of the chloride of barium 
correspond to 1. ‘37*63 parts of the chloride of silver, which latter 
substance contains 34*016 parts of chlorine, and therefore leaves for 
the proportion of barium, 65*98 1* parts. The real equivalent of 
barium, however, will depend upon that of chlorine, which is itself 
not yet satisfactorily determined. 

A paper was read, entitled “ On the brain as an aggregation of 
parts;’' by G. Spurzheim, M.D. Coaimunicated by R. Clienevix, 
Esq., F.R.S. 

The author contends that the human brain should be viewed not 
as a single organ, but as an aggregate of many different nervous 
apparatuses, each destined to the performance of a special function. 
What the peculiar function is which each of tlic cerebral organs 
performs, cannot, indeed, be at all inferred from its anatomical 
structure, but must be gathered from other evidence. In comparing 
the brains of different animals, this process mUsSt he reversed ; and 
whenever we find organs performing the same function in different 
animals, we must conclude that they arc in reality the same organs, 
however they may differ in their size, structure, appearance, or si- 
tuation. The brains of animals belonging to the same class resemble 
each other in their general type, although the special apparatuses 
appropriated to each function may vary in their size and number. 

The author next attempts to establish the proposition, that the 
parts of the healthy human brain are essentially the same, although 
somewhat modified in their size and quality, in different individuals. 
In support of this doctrine, he endeavours to show, that the several 
convolutions on tlie surface of tlie cerebrum may be identified iji 
different brains; and that this identity may bo recognized in the 
two lateral halves of the same brain. On examining the brains of 
some idiots, lie found that certain convolutions, which he believes 
to be capable of being tlius identified, are defective, and others en- 
tirely wanting. He makes a similar observation on the brain of an 
ourang-outang which exhibits a closer analogy to the human struc- 
ture than tliat of any otlier mainmiferous animal, and in which he 
could not discern some of the convolutions which exist in the brain 
of man. The paper was accompanied by drawings of the brain of 
an idiot, from a preparation in the possession of Mr. Stanley ; and 
of that of an ourang-outang belonging to Dr. Leach, now deposited 
in the museum of the Royal College of Surgeons, 

May 21. The President in the chair. — A paper was read, entitled 

On the action of grooved surfaces on light by Dr. Rrewster, 
LL.D., F.R.S., &c. 

May 28. — A paper was read, “ On the nerves of the face;” by 
Charles Bell, Esq. 

June 4‘. — A paper was read, entitled, “ On the geometrical re- 
presentation of the powers of quantities which involve the square 
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roots of negative quantities by the Rev. John Warren. Another 
paper was also read, descriptive of a case of a tumour removed from 
the head by Sir Everard Homo. 

June 18. — A paper was read “ On the conversion to n vacuum 
of the experiments with Captain Kater’s pendulum;” by Captain 
Sabine, Sec. F.R.S. 

The President in taking a sessional farewell of the Fellows, con- 
gratulated the Society upon its continued prosperity, and paid a 
just tribute to the memory of Wollaston, Young, and Davy, whose 
loss the Royal Society felt in a particular manner: but, said the 
President, whilst avc lament their death, let us hope that their 
mantle will descend upon others. 


GKOLOCilCAT. SOCIETY. 

March d. — S. P Pratt, Esq._, of Lansdown Place West, Bath; and 
the Rev. Ilohert h^vercst, M.A., of Devereux- Court, Temple, were 
elecred Fellows of this Society. 

An account of a remarkable fossil-plant in the conhformation of 
Yorkshire ; by John Lindlcy, Esc^., FJt.S., F.R S., &c., and Professor 
of Botany in the University of London, was read. ‘ 

This plant was (lescril)ed a^ a fern, resembling, in most respects, the 
Trirfiowancsrcuifounc, a recent s])ecics found in New Zealand, but 
dilTering in the nature of its venation. It was said to exhibit distinct 
and unequivocal traces of the marginal fructification [)eculiar to the 
genus Trichomancs. After comparing it with the fossils comprehended 
by M. Adolphe Biongniart in his genus Cycloptcris, and showing 
that it was not referable to any known species of that group, the au- 
thor conchuled by assigningto it a specific charactir, and the name 
of Tf ivhoHKtuvs loUinilaluni. 

The reading of a paper the remains of Quadrupeds which 
have been discovered in the Marine and Freshwater Formations of the 
Peninsula of Italy by J. B. Penlland, Esip, was begun. 

March 20. — R. W, BIcneowe, Esq., M.A., of lO.Glouccster-Placo; 
R. Otway Cave, Esq., M.P., of .’U), Upja r Grusvenor-street ; Captain 
Samuel Edw'ard Cook, R.N , of Newton, Northumberland ; Itobert 
Daubeny, Esq., of (?ork street; (ieorge Lowe, Esij., of Ilighgate; ami 
J. P. Fcaron, Esip, of 1, Ciown-Olliec-Ruw, Temple, — weie elected 
Fellows of this Sta’ietv. 

A paper w’as read, “On the J ertiary and Secondai y Bucks foiming 
the Southern Flank of the Tyrolese Alp>, near liassano by Uode- 
rick Impey Mureliisfm, Esq., See. G.S., F.H.vS., ^ 

The tertiary, or suh-alpine rocks which fringe the southern exfio- 
mity of the Tyrolese Alps, between the rivers Brenla and Piave, may 
be said to divide them.selve.s into two great natural groups of very 
different ages. 

1st. — An outer, or younger zone composed of conglomerates with 
suhordinate beds of yellow sand and blue marl containing* shells, 
which, from a limited number collected by the author, seem to be 

* Mr. Miirchisoa’s pa[)cr will he found in our hcit number, at p. 40L— 
Edit, 
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identical with’ those which in other parts of Italy, at Nice, &c. charac- 
terize the newer tertiary formations (Sub-Apennine). 

2(1. — An inferior system of yellow and green calcareous sandstone, 
blue marl, and compact limestone ^ the higher portions of which 
offer a few shells analogous to those of the Bourdeaux basin ; while' 
the lowest beds are distinguished by avast variety of organic remains, 
more than one half of which seem to be identical with the species 
found in the Calcaire grossier and London clay. 

A nummulite limestone forms the base of the above series, and is 
shown to be conformable to the scaglia, or rock containing ammo- 
nites, belemnitcs, and flints (the equivalent of the chalk), which rising 
into the Alps, passes into a dolomitic limestone chargeci wdth casts of 
fossils of the oolitic series. No rocks of igneous origin interfere, in 
this district, with the above order of superposition 3 but they are largely 
developed to the west of the Brenta, where they cut through the re- 
gular deposits. In illustration of the above, two transverse sections 
from S. to N. are then detailed. 

1 st. — From Asolo to Po.ssagno, exhibiting the youngest group or 
conglomerate rising to the height of from 700 to 800 ft-tt above the 
Adriatic, and dipping S.S.E. at angles increasing from 25^^ to 40*^. 

The dip and direction are the same in the succeeding strata of marl 
and limestone, for the space of five miles, and near Possngno they 
range conformably to the scaglia ; with which, however, the lowest 
memlx^rs of the tertiary series are there not seen in contact, owing to 
a denudation in the Val d’Urgana. 

2d. — From Bassano to Campese in the Canal di Brenta. This 
section, owing to the much higher inclination of the beds, exhibits all 
the above members of the tertiary and secondary series in the short 
space of two miles. At Sarzon the marls of the Calcaire grossier 
inclined at 70° to 80°, are succeeded by a compact nummulite lime- 
stone, absolutely vertical 3 forming piers on each bank of the Brenta. 
This vertical nummulite rock is in positive and conformable contact 
with the scaglia, or ammonite rock, and they rise together to peaks of 
considerable height. The scaglia passes conformably into a dolomitic 
limestone, with remains of the oolitic series which forms the principal 
mass of this and the higher regions of the neighbouring Alps. 

From the preceding facts, the author infers that some of the last 
expansive forces by which the secondary strata of the Tyrolese Alps 
have been set on edge, have also raised the tertiary deposits into their 
present vertical positions. Such forces, he presumes, found their issue 
in the adjoining basaltic and trap-rocks west of the Brenta. He next 
points to the above sections, as proofs that u neon form ability is not 
an invariable test of the distinction (if any such there be) between 
secondary and tertiary formations 5 and in describing the entire absence 
of the plastic clay in this (Klstrict, he further remarks that it would be 
in vain to seek here for those various subdivisions of the tertiary series 
which, exist in certain parts of Europe, and which some geologists 
would desiie to establish as general types of these formations. 

April 3.^ — J. S. Upton, Esq., M.A., of Trinity College, Cambridge; 
Edward Wynn Pendarves, Esq., M.P., of Pendarves, Cornwall, and of 
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39, Grosvenor-street ; the Rev. John Lodge, M.A., Fellow of Mag- 
dalen College, Cambridge, and principal Librarian of the University 
of Cambridge j the Rev. John Brown, M.A., Fellow of Trinity Col- 
lege, Cambridge; Captain John Franklin, R.N., F.R.S., 8ic. Com- 
mander of the late Expeditions overland to the N.W. coast of Ame- 
rica, of Devonshire-street, Portland Place ; and W. A. Cadell, Esq., 
F.R.S. L. k E. of Edinburgh, — were elected Fellows of this Society. 

A letter dated March 14, 1829, from Dr. Prout to Professor Buck- 
land, was read, stating that since the last meeting he had made an 
analysis of the bezoar stones from Lyme Regis and Westbury on 
Severn, and found the composition of all of them to be very similar, 
viz. : phosphate of lime and carbonate of lime, together with minute 
variable proportions of iron, sulphur, and carbonaceous mutter. The 
relative proportions of the principal ingredients appear to differ some- 
what in different specimens, and even in different parts of the same 
specimen : hence no formal analysis has been attempted ; but the 
phosphate of lime may perhaps be estimated to constitute from about 
one-half to three-fourths of the whole mass. 

Dr. Prout conceives this composition to prove that the basis of 
these bezoar stones is bone ; and that Professor Buckland’s opinion 
that they are of faecal origin, or of the nature of Album Graecum, offers 
a very satisfactory explanation of their occurrence, and accounts at 
once for their chemical composition, their external form, and their 
mechanical structure. 

A paper On the Bituminous Schist and Fossil Fish of Seefcid in 
the Tyrol," by Roderick Impey Murchison, Esq. Sec. G*S., F.R.S., 
See., was read 

The bituminous schist of Seefeld is subordinate to a vast formation 
of dolomite, forming a lofty mountain chain which separates the Tyrol 
from Bavaria, in which it occupies a thickness of several hundred 
feet. This slaty rock is quarried solely for the bitumen it contains, 
which is extracted by subjecting the schist, when broken up and placed 
in crucibles, to an kitense heat during ten or twelve hours. The 
only animal remains observed were fossil fish ; and amongst these 
M. Valenciennes has discovered at least four species, three of which 
are distinguished by quadrangular scales without articulating points, 
thus resembling the Esox osseus (Lcpwos^cz/i Lac^pcde), but differing 
essentially froni that genus in having a forked tail, as also in the po- 
sition and structure of the fins ; whilst another specimen is distinctly re- 
ferred by him to the genus Clupea. With these ichthyolites were found a 
few vegetables, one of which has some resemblance to a Lycopodium. 

As the general characters of the fish approach to those of the Kup- 
fer Schiefer of Germany, of the magnesian limestone of England, and 
of the Caithness schist in Scotland, while oil the other hand they 
differ entirely from all the species hitherto observed in the has and 
oolitic series, the author, combining this fact with the mineral charac- 
ters of the Seefeld rock and those of the metalliferous dolomite to 
which it is subordinate, refers the deposit to one of those formations 
below the new-red-sandstone so universally abundant in ichthyolites. 

• * This paper will be found in our present number, at p. 36 .— Edit. 
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He further speculutes on the probability of the destruction of so many 
fish having materially cooperated in the bituminization of the schist, 
because this rock, on distillation, gives off a much larger proportion of 
ammonia than has ever been detected in any coal, however bitumi- 
nous. Lastly, the^nuthor dissents entirely from the theory of Von 
Buch that the dolomitic mountains of the Alps have derived their 
magnesia from augitc rocks in fusion, and their peaked forms from 
simultaneous alteration of their structure : 

1 st. — Because no trap or augite rocks occur in this region. 

2 d.— Because fossil fish and plants in bituminous schist alternate 
with beds of the dolomite, which must therefore have been of contem- 
poraneous origin. 

3d. — Because the peaked outline of these mountains is sufficiently 
explained by the high inclination, vast dislocations, and numberless 
contortions, of the strata. 

The reading of a paper, On the tertiary deposits of the Cantal, 
and their relation to the Primary and Volcanic Rocks by C. Lyell, 
Esq,, For. Sec. G.S,, F.R.S., &c. ; and Roderick Impcy Murchison, 
Esq., Sec. G.S., F.R.S., &c., was begun. 

May 1 . — Samuel Cartwright, Esq., of 32 Old Burlington Street, and 
John Hall, Esq., of Edinburgh, were elected Fellows of this Society. 

The reading of a paper ** On the tertiary deposits of the Cantal, and 
their relation to the primary and volcanic rocks 5 " by Charles Lyell, 
Esq., For. Sec. G.S., F.R.S., 8 cc., and R. I. Murchison, Esq., Sec. 
G.S., F.R.S., &c. begun at the last meeting, was concluded. 

The authors have selected this district for description, because, al- 
though the adjoining fresh-water formations of the Limagne d’ Au- 
vergne, and of Puy en Velay, have been largely written upon 5 yet this 
of the Cantal has scarcely been noticed by any geologists, except in a 
cursory manner by Mr. Scrope, and formerly by M. Brongniart in his 
general observations on fresh- water deposits. {Jnnales du Museum , 
tom. XV. 1810.) 

The fresh-water formations of Aurillac, or the Gi^ptal, is not a con- 
tinuous portion of the great lacustrine deposits of the Limagne d’ Au- 
vergne, from which it is distinctly separated, being bounded on the 
north, west and south, by gneiss and mica schist, and on the east 
chiefly by granite. The vast volcanic eruption of the Plomb du Can- 
tal, the highest point of which is 5571 Wench feet above the sea, 
burst out within tlie area of this ancient and elevated lacustrine de- 
posit long after the consolidation of its strata, which have in conse- 
quence been fissured in every direction from that great centre, and 
covered both by igneous and aqueous dejections ; the limestone and 
marls being capped with Jiloping terraces of breccia and basalt, while the 
streams flowing from central heights have widened the fissures into 
deep valleys. Two of the principal of these valleys, which radiate in a 
westerly direction from the Plomb, are occupied by the rivers Cer and 
Jourdafine, which unite near Aurillac, where the volcanic matter being 
about twentV'five miles from its point of eruption, has thinned out to 
a few irregular cappings, and consequently the lacustrine strata are 
there least obscured. 
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From an examination of numerous escarpments, the details of which 
are given in separate sections, the authors establish the following de- 
scending order. 

J. Strong beds of white limestone, alternating with marls, and 
containing the following fossils : — Limneus longj|catus, and others ; 
Planorbis rotundatus, and cornu 5 Ancylus elegans, &c. 

2 . White thinly foliated marls and niarlstbnes, with a vast pro- 
portion of flinty and resinous silex, both in layers and in nodules, the 
latter frequently having the characters of the menilite of the Paris 
basin, containing innumerable Bulini, chiefly Dulini conicus and 
pygrnajus, with Potamides Lamarckii, and a great quantity of stems 
of vegetables with gyrogonites. This middle system is distinguished 
by the paper-like lamination of its beds j and from the succession of 
matted vegetables and minute organic remains, it offers throughout 
many striking analogies to deposits in recent lakes. (Some of the 
thicker calcarco-siliceous beds are extensively worked for millstones.) 

.3. The base of these deposits is a brownish red plastic clay, charged 
with white quartz pebbles, dx., the detritus being apparently derived 
from the gneiss and mica schist, on which it rests. 

The united thickness of the lacustrine formations of the Cantal is 
estimated at from 400 to .500 feet. 

Several detached remnants of water deposits are mentioned as oc- 
curring between Aurillac and Mauriac ; and although the authors 
conceive these may possibly have been formed in tarns (or small 
lakes), yet from the prodigious convulsions which the wliole co\intry 
has undergone posterior to the lacustrine deposits, it cannot be de- 
termined whether these might not have been bays of the great lake 
of the Cantal. 

That a vast change in the relative levels of the various rocks of this 
region has taken place, is proved by many of the escarpments of the 
fresh- water marls being now at much greater heights than the border 
primary rocks on which they rest. The mineralogical appearances of 
the white limestone and marl are compared with the chalk of England, 
like which their surface is occasionally hollowed out into root-shaped 
cavities filled uith alluvium 5 while some of these fresh-water flints are 
found strewed over the adjacent primary rocks, just as chalk flints are 
spread over the granite of Peterhead, Banffshire. 

The valley of the Cer is then described. In ascending the deep 
gorges of this valley to the Plomb du Cantal, or centre of igneous erup- 
tion, the lacustrine strata gradually losing the horizontality which 
they exhibit at Aurillac, are found first much disturbed, then dislo- 
cated, isolated and altered, amidst trachytic breccia and basalt j and 
finally above Thiesac are entirely lost under the increasing moun- 
tainous accumulations of volcanic matter. Siliceous fragments in- 
closing fresh-water shells are found at such very high levels in some 
of these ancient trachytic currents, and so much above any remnant 
of the fresh-water strata in situ, that the authors conceive they must 
have been ejected from below, and borne down from the central 
heights of the volcano, mingled with the detritus of volcanic rocks. In 
confirmation of what has been previously stated, tliat the great vol- 

1 2 canic 



Oeoiogti'al Society. 

rtf/K'SS.n”?*'?’" f" «!>' te"stri«e depciu. i. i. 

fca era xvatershed of the highest ranges of the Cantal, where beds 
extensively qnamedfor limef, and containing several species of Lira- 
t\e\is^ Pianorbis, l^linus terebra, &c. with gyrogonites and plants, 
ate overlaid by a proaigious accumulation of volcanic products. The 
fresh-water strata at this locality (La Vissiere) are unaltered in their 
character, but exhibit many faults. 

The organic remains found in different parts of the Cantal, prove 
that this lacustrine formation, although geographicaliysoparated from, 
is geologically of the same age with that of the Limagne d’Auvergne, 
and corresponds as a whole to the different divisions of the fresh-water 
strata of Paris, and those of Hordwell Cliff and the Isle of Wight in 
England. It is more difficult to obtain an accurate knowledge of all 
the strata in the Cantal, than in the contiguous regions of Mont Dor, 
Clermont, &c. For in the last-mentioned districts, the volcanoes had 
issue amidst the primary rocks, their lava currents only reaching to 
the outskirts of the lacustrine formations j whereas those of the Cantal 
burst out in the very centre of these tertiary deposits, and either 
buHed them or produced ehanges of the relative levels of the country, 
so as to occasion much abrasion of the original strata by the frequent 
shifting of the direction of the waters. 

In conclusion, a comparison is instituted between the lower members 
of the lacustrine deposits of the Cantal, and those of the Limagne 
d’Auvergne and of the Puy en Velay. 

A paper by Dr. Buckland was read, stating that he has ascertained 
that the bony rings of the suckers of cuttle-fish are frequently mixt 
with the scales of various fish, and the bones of fish, and of small Ich- 
thyosauri in the bezoar-shaped ffeces from the lias at Lyme Regis. 
These rings and scales have jiassed undigested through the intestines 
of the Ichthyosauri. Dr. Prout has also found that the black varieties 
of these bezoarsowe their colour to matter of tho%ame nature with the 
fossil ink bags in the lias ; hence it appears thatvtl]^ Ichthyosauri fed 
largely upon the sepi*T of those ancient seas. • 

The author has also ascertained, by the assistance of Mr. Miller 
and Dr. Prout, that the small black rounded bodies of various shapes, 
and having a polished surface, which occur mixt with bones in the 
lowest strata of the lias on the banks of the Severn, near Bristol, are 
also of fxcal origin : — they appear to be co-extensive with this bone 
bed, and occur at many and distant localities. He has also re- 
ceived from Mr. Miller similar small black faecal balls from a calca- 
reous bed nearly at the bottom of the carboniferous limestone at 
Bristol^ this bed abounds with teeth of sharks, and bones, and teeth 
and spines ot other fishes^: until they can be referred to their respective 
animals, the author proposes the name of Nigrum Graecum for all these 
black varieties of fossil feces. They may have been derived from small 
reptiles or from fish, and in the case of the lias bone bed, from the 
molluscous inhabitants of fossil nautili and ammonites, and belemnites. 
In a collection at Lyme Regis there is a fossil fish from the lias, which 
has a ball of Nigrum Graecum within its body ; for this the author pro- 
poses 
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poses the name of Ichthyo-copros. He also proposes to affix the 
name of Sauro-oopros to the so-called bezoar stones of tbe lias at 
Lyme Regis^ which are derived from the Ichthyosauri j and the name 
of Hyaino-copros to the Album Graecum of the fossil hyaBna. 

The form and mechanical structure of the balls of ISauro-copros^ 
disposed in spiral folds round a central axis, aA so similar to that of 
the supposed fir-cones or luli in the chalk and chalk marl, that the au- 
thor has concluded that these so long misnamed luli are also of fiecal 
origin. On examination he finds many of them to contain the scales 
of fish 5 and Dr. Prout’s analysis proves their substance to be digested 
bone. The spiral intestines of the modern shark and ray afford an 
analogy that may explain the origin of this spiral structure j and the 
abundance of the teeth of sharks and palates of rays in chalk ren- 
ders it possible that the luli may have been derived from these 
animals. For these the provisional name of Copros iuloides is pro- 
posed. In the collection of Colonel Houlton, of Farley Castle, are se- 
veral specimens of the Copros iuloides from the quarries of Maes- 
tricht. 

The author has also recognized two other varieties of the.se faecal 
substance* in a collection of fossils brought from the fresh-water for- 
mations near Aix in Provence by Messrs. Murchison and Lyell. 

Tlie author concludes that he has established generally the curious 
fact, that, in formations of all ages, from the carboniferous limestone 
to the diluvium, the faeces of terrestrial and aquatic carnivorous ani- 
mals have been preserved ^ and proposes to include them all under 
the generic name of Coprolite. 

The examples he produces from the carboniferous limestone, the 
lias, the Hastings sandstone, the chalk marl and chalk, the Maestricht 
rock, the fresh-water deposits at Aix, and the diluvium, arc taken 
respectively from the several great periods into which geological for- 
mations arc divided. 

May 15. — Wm-^ Babington, Esq,, of St. John’s Wood, Regent’s 
Park ; and Hen]ry ’Humphry Goodhall, Esq., of the East India House, 
were elected Fellows of this Society. 

Tlie reading of a paper, On the Hydrographical Basin of the 
Thames, with a view more especially to investigate the causes which 
have operated in the formation of the valleys of that river, and its 
tributary streams 5 ” by the Rev. W. D. Conybeare, F.G.S., &c., &c. 
was begun. 

June 5. — William Lonsdale, Esq., Lieut. 4th Reg. of Infantry, and 
late Honorary Curator of the Bath Philoso])hical Institution, &c., &c.j 
the Rev. Tlios. Thorp, M.A., Fellow of Trinity College, Cambridge; 
the Right Rev. John Matthias Turner, D.D., Lord Bishop of Calcutta; 
David Douglas, Esq., F.L.S., of Turnham Green ; Thos. Erskine 
Perry, Esq., B.A., of Trinity College, Cambridge, and 6 White Hall; 
and Charles Earl, Esq., — were elected Fellows of this Society. 

The reading of Mr. Conybeare’s paper. On the Valley of the 
Thames, (begun at the last meeting,) was concluded. 

The author has selected this river, not only as being the principal 
one of the island, but further as exhibiting valleys c.xclusivcly the result 

of 
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of denudation^ and therefore better suited to illustrate that operation 
than valteys of more complicated origin, in the formation of which 
the elevation apd dislocation of the strata have co-operated. 

He first offers some introductory remarks on the opposite theories 
of the fiuvialist and diluvialist, the former ascribing such denudations 
exclusively to the operation of the streams actually existing, or rather 
to the arainage of the atmospherical waters falling on the districts> 
which it is supposed have become thus deeply furrowed by the gra- 
dual erosion of these waters, continued through a long and indefinite 
series of ages j the latter contending that such a cause is totally in- 
adequate to the solution of the phaenomena, and maintaining that they 
afford evidence of having been produced by violent diluvial currents. 

He proceeds to distinguish several different geological epochs, at 
which it is probable that currents must have taken place calculated 
to excavate and modify the existing surfiice. I. In the ocean, be- 
neath which the strata were originally deposited. II. During the 
retreat of that ocean. III. At the periods of more violent disturbance, 
which are evidenced by the occurrence of fragmentarian mcks, the 
result of violent agitations in the waters of the then existing ocean 
propagated from the shocks attendant on the elevation and dislocation 
of the strata. — Four such periods are enumerated as having left dis- 
tinct traces in the English strata. 1 . That which has formed the 
pudding-stone of the old red-sandstone, ascribed to the elevation of the 
transition rocks. 2. That which has formed the conglomerates of the 
new red-sandstone, ascribed to thcelevation of the carboniferous rocks. 
3. That which has formed the gravel beds of the plastic clay. 4. That 
which has produced the superficial gravel, spread alike over the most 
recent and oldest rocks as a general covering, and which is found to 
contain bones of extinct mammalia : this (it is agreed) may be iden- 
tified as the product of one jera, by the same evidence which is em- 
})loycd to demonstrate the unity of any other geological formation. 
Although diluvialisls have usually directed their^principal attention 
to the effects of the currents of this latest epoch of general disturb- 
ance, they by no means exclude the co-operation O^tafty of the causes 
above enumerated. 

In the body of his paper, the author considers the physical history 
of the Thames iis divisible into the following sections. I. The col- 
lection of its head waters from the drainage of the Cotteswold uplands. 

II. The passage which it has forced across the Oxford chain of hills. 

III. That opened in like manner across the Ohiltern hills to the 
London basin at Reading. IV. The re-entry of the river among those 
hills by the Henley defile, V. Its course through the plains of London 
to the sea. 

1. The head' waters of the Thames are collected from the drainage 
of the Cottc.NWold uplands, over a tract about 50 miles in length, 
constituting the rivers Isis, Churn, Colne, Lech, Windrush, Evcnlode, 
and Chervyell.; this chain of hills beinsr entirely broken through by 
the Colne, Evenlodc, and Cherwell, which rise from sources in the 
Lias plains beyond its escarpment. The height of most of these 
sources is calculated at about 400 feet above the .sea. 


Each 
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Each of these valleys is separately described, and the general fea- 
tures of denudation presented by the Cotteswold chain ar#pointed 
out j these, it is asserted, bear traces of the most violent action, and 
they are contrasted with the state of repose which has evidently pre- 
vailed in the same districts from the period to which our earliest 
historical monuments ascend. In the most exposed situations, and 
those which appear to have suffered most from the action of the de- 
nuding causes, earth works of British and Roman antiquity are fre- 
quently found, attesting by their perfect preservation that the form 
of the surface has remained unaltered since the time of their con- 
struction. The drainage of the atmospherical waters has here produced 
no sensible effect for more than fifteen centuries : it is inferred, 
therefore, that to lussign to this cause the excavation of the adjoining 
valleys, COO or 700 feet deep, is to ascribe to it an agency for which 
we have no evidence ; the evidence, indeed, as far as it can be ex- 
amined, being adverse. 

The disposition of the water-worn debris drifted against the Cot- 
teswold chain and through the breaches opened in it, is also examined^ 
much of it is shown to be derived from rocks situated to the north 
of the valley of the Warwickshire Avon, and completely cut off by 
that valley from the Cotteswold district. It is contended that pebbles 
of this origin can never have been transported by the actual streams, 
because the drainage of these streams is, and always must have been, 
from the escarpment of the Cottes wolds to the valley of Avon ; 
whereas the course of the pebbles is directly opposite, viz. across 
the Avon, and thence to that escarpment and through its breaches. 
The valley of Shipston on Stour, which is described as a species of 
bay in the escarpment of the Cotteswolds, is stated to contain the 
most remarkable instance of this disposition. 

II. The river collected from tliese head-waters flows through the plain 
of Oxford, which is covered to a great extent by water- worn debris 3 
these are diffused dl^cr situations inaccessible to the present floods, and 
if produced by tjietfictual streams, we must suppose that they have re- 
peatedly changea’llfeir channel so avS to have flowed successively over 
every portion of the plain where these debris are now found: the oldest 
historical monuments attest, however, the permanence of the actual 
channels, and the floods at present bring down no pebbles whatsoever. 

On the south of the plain of Oxford the progress of the river is op- 
posed by a chain of hills, called by the author the Oxford chain 3 
this is passed by a defile broken through it. Were that defile closed, 
an extensive lake would be formed above Oxford, and the waters 
turned into the valley of the Ouse 3 by which they would empty them- 
selves into the aestuary of the Wash. 

The author inquires how this configuration of the valleys could 
have been produced on the fluvialist theory : he argues, that if the 
Oxford chain originally (as at present) formed a barrier of superior 
elevation to the tract intervening between itself and the Cotteswolds, 
that barrier must have turned all the drainage of the Cotteswolds into 
the vale of Ouse3 under those circumstances the crest of the Oxford 
chain could never have been eroded by waters which would have 

flowed 
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flowed off in another direction. There is, however^ another alterna- 
tive ) and the interval between these chains may be supposed to have 
formed originally a uniformly inclined plane, from the summits of 
the one to those of the other, along which the waters once flowed, 
and which they have since furrowed (by perpetually deepening their 
channels) into the present valleys. The author calculates the mass 
of materials which must on this supposition have been excavated and 
washed away, and contends that the drainage of atmospherical waters 
along such an inclined plane (which would have a fall of 10 feet per 
mile) does not aftbrd an agent adequate to such vast operations. 

The Oxford chain has suffered greatly from denudation, being 
broken into several detached groups. 

Among these, some insulated summits are capped by patches of 
gravel, partly derived from transition rocks, partly from the chalk 
formation j these prove the extent to which denudation must have 
proceeded since they were lodged in their present situation, as they 
must have been transported from their native habitats along uni- 
formly inclined planes, which have subsequently been excavt^ted. 

III. Issuing from the defile of the Oxford chain, the river flows 
through the plain of Abingdon and Dorchester, being joined by the 
Ock and the Thame. This plain, like that of Oxford, is deeply and 
extensively covered with water-worn debris. It is also similarly bound- 
ed by a lofty chain (like that of the Chilterns) on the south. An enor- 
mous breach is opened in this barrier for the passage of the river j 
all the same arguments apply in this case which were previously 
urged with regard to the passage of the Oxford chain. 

The Chilterns, like most other chalky districts, abound with dry 
valleys, the rifted and absorbent structure of that rock not permit- 
ting the rain waters to collect into streams : these valleys agree in 
every other feature with those containing water courses, and have 
been obviously excavated by the same denuding causes, which, in 
this case, it is self-evident could not have been river waters. The 
surface of the chalk has been deeply and violently . eroded, and is 
deeply covered with ils own debris; this action i^^ears, in part, 
to have taken place during the epoch of the plastic clay formation. 

IV. The river having passed this defile, enters for the first time 
the London basin, near Reading ; where it receives the Kennet, of 
which the course is shortly described. It rises in the chalk marl, 
beneath the chalk escarpment, a few miles beyond Marlborough ; 
that escarpment being broken through in several places, to give j)as- 
sage to its head-waters. The author insists, again, on the contrast 
between the extensive denudations which must have occurred in this 
district and the permanence of its surface, as attested by the pre- 
servation of the numerous Druidical and other British monuments 
scattered over these downs. 

A little below Reading, the Thames (first having received another 
small tributary, the Loddon) quits for a time the London basin, to 
re-enter, by a sudden bend, another deep defile among the chalk 
hills, ranging by Henley and Marlow to Maidenhead, when it finally 
enters the plains of London. It is difficult to account for this de- 
flection 
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flection of the river, as a straighter course appears open to it by 
White Waltham to Bray: this line was surveyed for a canal by 
Mr. Brindley, and appears to be level to White Waltham, and thcncc 
to fall 47 feet to Mankey island, near Bray; so that a dam of a few 
feet across the river below Sunning at the mouth of the Loddon, 
would turn the waters into this channel. The author conceives the 
most natural mode of explaining this deflection of the river, is by 
the supposition that a higher range of tertiary strata once extended 
from the ridges of Bagshot-heath in this direction ; forming a bar to 
the progress of the stream in this line. 

V. The plains of London are covered with enormous accumulations 
of water-worn debris, chiefly of chalk-flints, and often abounding in 
fossil remains of elephants, hippopotami, &c. ; the gravel is not 
confined to the low grounds, but caps the highest summits of the 
district; c.g. Highgate on the north, and Shooter’s Hill on the sou^h 
of the river. To explain this distribution of this gravel by the ope- 
ration of the actual rivers, the author observes that it is necessary, 
first, to suppose that an uniform plane originally existed from the 
summit of Highgate to the Hertfordshire chalk downs, and from the 
top of Shooter’s Hill to those of Kent ; on the surface of which the 
rivers once flowed. 2ndly, That these rivers have subsequently washed 
away all that immense mass ol materials which would be requisite 
thus to reconstruct the surface ; and 3rdly, That having worn down 
that surface into nearly its present form, the rivers perpetually shifted 
their channels so as to dlsiribute the gravel equally over the whole 
plain of London, yet remained long enough in each channel to 
lodge there deposits of this gravel 20 or 30 feet thick. 

A paper was also read entitled, A few facts and observations as to 
the power which running water exerts in removing heavy bodies,** by 
Matthew Culley, Esq., F.G.S., &c., in a letter to Koderick Impey 
Murchison, Esq., Sec. G.S., F.R.S.,&c. 

The heavy rains which fell during three days of August, 1827, 
swelled to an un^||i|)al height the small rivulet called the College, 
which flows at iimmenite declivity from the eastern watershed of 
the Cheviot hills, ^iid caused that stream not only to transport 
enormous accumulations of several tliousand tons weight of gravel 
and sand to the plain of the Till, but also to carry away a bridge then 
in progress of building, some of the arch-stones of which, weighing 
from ^ to |- of a Ion each, were propelled two miles down I'vj rivulet. 

On the same occasion, the current tore away from the abutment of 
a mill-dam a large block of greenstone-porphyry, weigh. nearly 
two tons, and transported the same to the distance of a quarter of a 
mile. Instances are related to occur repeatedly, in which from one 
to three thousand tons of gravel are in like manner removed to 
great distances in one day ; and the author asserts, that whenever 
400 or 500 cart-loads of this gravel arc taken away for the repair of 
roads, that one moderate flood replaces the amount of loss with the 
same quantity of rounded debris. 

Parallel cases of the power of water are stated to occur in the 
Tweed, near Coldstream. 

Vol. 6. No. 1829. K 
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Feb. 13. [Exlrnctffnin the Report of the Council, presaticd at the 
Anniversary Meeting ). — Tlic Society has to lament the loKSjby death, 
of two only of its members during the past year. These are Captain 
Pringle Stokes, of the Royal Navy, who was engaged in surveying 
the coasts of South America; and Dr. William Hyde Wollaston. 

To Dr. Wollaston every part of science seemed equally fiiiniliar; 
and of him it might perhaps be more tridy said than of any philo- 
soplicr who has preceded him, that “ nil erat quod non tetigit, nil 
tetigit quod non ornavit.” Astronomy was one of his chief and fa- 
vourite pursuits— ‘a taste inherited from his father, and cherished 
by his intimacy with the late iVstronomer Royal of Dublin (now 
Bishop ofCloyne) and the present Astronomer Royal of Greenwich 
— an intimacy commenced in early youth et Cambridge, and main- 
tained through life. Science is indebted to him lor many ingenious 
and important speculations ; such are his papers published in the 
Philosophical Transactions, on liorizontal refractions, and on the 
horizontal refraction and di[) of the horizon, containing his curious 
and ingenious invention of the dip-sector. Among the most re- 
markable of liis astronomical papers, however, is that on the finite 
extent of the atmosphere, which affords a striking instance of the 
advantages that may accrue to science by the union of remote 
branches of knowledge in the same mind. The arguments brought 
forward in that paper iii favour of the non-divisibility of matter in 
infuiilnni, from astronomical phoenonicna, carry witli them at least 
every semblance of soundness, and afford a singular specimen of his 
acute and scrutinizing habit of thought; while the almost miracu- 
lous delicacy and curious felicity of his manipulation in tho practi- 
cal departments of science — that microscopic tact, which in a 
thousand instances led him, through routes impervious to grosser 
intellects, to the most striking, unexpected, arid novel results — is 
there exemplified in a remarkable manner, in the minute and appa- 
rently insignificant apjiaratus with which he wa^^enablcd to verify 
his own views, under circumstances whicli would effectually baffle 
ordinary instruments and ordinary observers. 

The sister science of optics is even more indebted to Dr. Wol- 
laston than astronomy, Hia verification of the Huygenian law of 
double refraction ; his investigation of the refractive and dispersive 
powers of bodies, asa'separate branch of physical inquiry, on which 
the perfection of the aclirornatic telescope depends; bis discovery 
of the dark lines in the spectrum, since independently observed, 
with more refined means, and in greater detail, by Fraunliofer; but 
chiefly as concerns our science, the ingenious and elegant method 
practised by him for perfecting the adjustment of the triple achro- 
matic object-glass, give him th'^ liighcst claims to eminence in this 
department. The instrument on which he tried and perfected this 
mode of adjustment is now, through his liberality, the property of 
this Society. 

The Council think it right to include in this Report the letter con- 
tidning his aimouuccrncnr of this valuable gift. 

My 



67 


Astronomical Socicfij, 

Dorsct-strcft. Dec. 8, 1828. 

My dear Sir, — Being in possession of a telescope which I hold in 
great estimation, and being desirous that its good qualities should be 
properly appreciated, and that it may become useful, 1 think I can- 
not do better than present it to the President and Council of the 
Astronomical Society of London. 

I annex a niemuuindum of my wishes in regard to the destina- 
' tion of the telescope, as well as to what regards its origin. 1 have 
had it properly put in order by Dollond, and I now send it to you, 
as President of tlie ^Society, to be held at the disposal of the Presi- 
dent and Council. 

As I highly appreciate the honour of being a member of that 
Hociely, so i 'heaitily wisli them success in the very interesting and 
laudable object of their pursuits, and am, with sincere respect and 
regard, Most truly yours, 

" ,/. IV. Ihrschvl, V.P.It.S. W. H. Wollaston. 
Ptcsulnil of the A.^^tronoimcal Socicii/ of London, 

Memorandum alluded to in the forces oinf^ letter, 

Tliis telescope is presented by Dr. Wollaston to the President 
and Council of the Astronomical Society of London, in hopes 
tliat they will not keep it useless, but lend it, or give it if they 
think proper, to any industrious and useful member of the So- 
ciety, he not being at the time a member of the Council. 

The telescope was made by Mr. Peter Dollond, in thci year 1771 , 
for the Rev, Francis W'ollaston, h'.ll.S., who valued it very hlgl)l 3 \ 
Dr. Wollaston thinks that he has even injproved it by screws 
added for the concentric adjustment of the object-glass, as de- 
scribed in the Phil. Trans, for 1822, p. 32. 

The injunction contained in this letter, to render the instrument 
available for purposes of actual observation, has been complied with. 
It has been placed in the hands ol' IMr. Maclcar, of Higgitswadc, a 
member of the Society, for the purpose of enabling liim to observe 
a scries of occulfetions, computed by himself, of Akiebaran by the 
moon, and other sitnilar phaenomena. 

Almost the last astronomical labour of Dr.Wollaston was a scries 
of observations of a peculiar photometrical nature, for determining 
the relative brightness of the stars and of the sun. Jt has not yet 
been made public; but the results are such as to open new and 
more magnificent views of the constitution of the universe than even 
any which had preceded them. 

Dr. Wollaston was horn on the Gtli of August, 1766, at East Dere- 
ham. He became a Tancred fellow of Cains College, Cambridge, 
shortly after taking liis degree, and continued to reside there till 
1783. He then removed to London for the improvement of his 
medical knowledge, and continued the practice of physic till the end 
of 1800, when an accession of Ibrtunc determined him to relinquish 
a profession he never liked, and devote Jiimsclf wholl}^ to science. 
It is from this period that wc arc to consider him as a public cha- 
racter in science. As a Commissioner of Longitude, he was ever 

K 2 solicitous 



68 


Astronomical Society. 

solicitous to promote whatever seemed likely to prove of practical 
utility, and render the longitude easy of measurement and calcula- 
tion. Any well-grounded project for the improvement of chrono- 
meters was sure to find in him a firm supporter. The system of 
determining differences of longitude by sets of itinerant chronome- 
ters, as practised by Dr. Tiarks and Captains Foster and King, was 
warmly advocated and effectually supported by him. 

Dr. Wollaston was many years a Vice-President of the Royal So- 
ciety, and for a short time filled the chair of that illustrioiis body 
in I8’20. He became a member of this Society in November 1828, 
under circumstances of which the irregularity could only be justified 
by the urgency of the case, and the impossibility of its being drawn 
into a precedent in future. Dr.Wollaston was proposed in the June 
meeting, and his certificate having hung till the following Novem- 
ber, he ought, according to our rules, to have been balloted for at 
the ensuing meeting. The alarming situation of his health, and high 
probability of his dissolution previous to the December meeting, 
induced the Council at once to recommend to the meeting a depar- 
ture from the e^^tablished rule, and that the election should take place 
on the day already named ; which was done, and received the unani- 
mous sanction of the meeting, who insisted on dispensing with the 
formality of even a ballot. But the Council feel, that though such 
a case may justify the step, they must look to the general body of 
the members, now assembled on their anniversary, to ratify it, which 
they confidently expect will be done, llis death took place shortly 
after; viz. on the 22d December 1828. 

OJpeen for the ensuing year elected at this Meeting. 

President: .James South, Esq. F.R.S.L. & E. M.R.I.A.& F.L.S. — 
Vice-Presidents: Francis BaiJy, Esq. F.R.S. L.S. cS:G.S. k M.R.I. A.; 
Captain F. Beaufort, R.N. F.R.S.; Davies Gilbert, Esq. M.P. Pres. 
R.S. F.L.S, & G.S.; Olinthus G. Gregory, LL.D. Prof. Math. Roy. 
Mil. Acad. Woolvoich . — Treasurer: Rev. VViiliam Pearson, LL.D. 
F.R.S. — Secretaries : Rev. Richard Sheepshanks, M.A. ; Lieutenant 
Wm. S. Stratford, R.N. — Foreign Sccretanj : Captain W. H. Smyth, 
R.N. F.R.S. &L \.S.---ComiciL: Right Hon. J.ord Ashley, M.P. ; 
Captain Everest, F.R.S. ; Benjamin Gompertz, Esq. F.R.S. ; J. F. W. 
Herschel, Esq. M.A. V.P.R.S. F.R.S.E. F.G.S. & M.R.I.A. ; Rev. 
Dionysius Lardner, LL.D. F.R.S. & M.R.I.A. ; John Lee, Esq. 
LL.D.; John William Lubbock, Esq. M.A. ; Edward Riddle, Esq. ; 
Edward Troughton, Esq. F.R.S. L. & E.; John Wrottesley, Esq. 
M.A. 

March 13. — A paper was read, ‘‘ On the errors likely to arise in 
the determination of the length of the pendulum, from a false posi- 
tion oi the fixed axes.” By Capt. Everest, Member of the Society. 

A paper was then read from James Prinsep, Esq., assay-master 
of the mint at Benares, containing the observation of a solar eclipse 
on^the 18th and I4th of April 1828, at Benares, with an account of 
the instrument, and the periods of the eclipse as obtained by con- 
struction. Mr. P. observed the transits of the limbs of the sun and 
of the cusps over the wire of an equatorial telescope. 


The 
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The next paper read consisted of Observations made at theCalton 
Hill Observatory, Edinburgh, (lat. 55° 5T N.; Jong, 12™ 44^ 
west of Greenwich) ; — Ist, Of transits of the moon and moon-cul- 
minating stars, in 1828, by Mr, Thomas Henderson; 2d, Of occul- 
tations of stars by tlie moon, by Mr. John Adie. The longitude 
of Edinburgh west of Greenwich, computed by Mr. Henderson, 
from eleven corresponding observations of the first limb and three 
of the second limb, is 1 2'“ 40'’55. 

A paper was also read, containing the places of Encke’s comet, 
as reduced from thirty observations made by Mr. Dunlop, between 
October 26 and December 25, 1828, at Sir Thomas Brisbane’s Ob- 
servatory, Makerstoun, Roxburghshire. 

There was, lastly, read a paper “ On preserving the pivots of 
astronomical instruments by Lieutenant Peter Lecount, K.N. As 
the pivots of astronomical instruments are generally of steel, work- 
ing in brass sockets, and are of necessity kept oiled, it w'oiild seem 
that when the oil becomes acid the galvanic arrangement is formed, 
^d tlic steel pivot is decomposed and not the brass, Mr. L. there- 
fore recommends that the pivots and sockets should be of the same 
metal, or, if this be inconvenient, that the pivots should be cleaned 
and fresh oil applied before acidity occurs, especially in the transit 
instrument. 

April 10. — A paper was read, entitled A catalogue of 1 95 double 
stars, taken from the Ilistoire Celeste^ and reduced to Jan. 1, 1800;” 
by M. Bcrenger Labaume, of Marseilles. 

A paper was also read, On observing the eclipses of Jupiter’s 
satellites at sea;” by Lieutenant Peter Lecount, R.N. 

The next paper read contained astronomical observations made 
at the Observatory of the Imperial University of Wilna, by Pro- 
fessor Slawinski, in the year 1828. 

These observations arc of Jupiter, Mars, and Uranus, at opposi- 
tion, and of Mars at quadrature. 

Lastly, there was read a portion of a paper by Mr. Sheepshanks, 
to explain the riiethod of interpolation given by Da Rocha, and em- 
ployed by him in computing and correcting places of the moon in 
the Ephemerides of Coimbra, and on the further application of this 
method to astronomical computations. 

FRIDAY-EVENING PROCEEDINGS AT THE ROYAL INSTITUTION 
OF GREAT BRITAIN, 

May 1st. — The Lecture-room subject was on the audible proper- 
ties of speech, and on tlic original pronunciation of the classical 
languages ; particularly in reference to their Jong lost accent. The 
investigation was entered into by Mr. Smart, who reasoning upon 
the general nature of rhythm, emphasis, and accent in the various 
modern languages and also in the ancient ones, gave his opinion, sup- 
ported by practical illustrations, of the manner in which tlie accent 
of the latter was originally determined. 

Presents and illustrations of Eastern manufactures were upon the 
library table. 

May 
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May 8th. — A complete and practical illustration ofthc nature and 
efficacy of the well known block machinery invented by Mr. Brunei, 
and erected at Portsmouth Dock Yard, was given by Mr, Faraday ; 
the operations were all shown by means of the working models in 
possession of the Navy Board, which carried the process through upon 
a two sheaved block, four inches in length. 

Some very large and peculiar crystals of sulphate of copper and 
carbonate of soda, presented to the laboratory, were placed with the 
presents in the library. . 

May J5. — A full and operative illustration of the principl,i#'ind 
practice of wood-engraving was given by Mr. Mason It was illustrated 
by a numerous and well selected set of blocks, ancient ai^d modern, 
foreign and English, and also by wood-cut impressions of all ages, 
sizes, style, and value. 

Amongst other things in the library was a very complete set of the 
vegeto-alkalies, with other proximate vegetable principles ; placed 
there by Mr. Morson, 

May 22nd.— The evening’s demonstrations related to the acous- 
tical figures assumed by vibratory surfaces, and rendered ev! lent 
by the superposition of heavy particles. It was given by Mr. 
Faraday for Mr. Wheatstone. Since the discoveiy of these fornirS 
by Chladni, they have rapidly risen into more and more importance, 
because of the sensible indications which they afford of those inter- 
nal powers of solid matter which relate to cohesion, elasticity, &c. : 
the late researches by Savart show that they are a test far sur- 
passing even polarized light in some respects, when applied to this 
species of investigation. Mr. Faraday’s object was to commence with 
the earliest and simplest phoenomena; to trace them, as Chladni the 
discoverer had traced them, to the more complicated eflect ; to con- 
nect them with the researches of Savart u|)on communicated and 
reciprocated vibrations, which were shown to be equally competent 
to produce these forms; — and then to give the general cxjiression of 
the laws governing these phacnomcna. Upon the latter point some nt w 
matter was promised on a future occasion. The whole was illus- 
trated by extensive series of diagrams and experiments. 

A magnificent specimen of crystallized glass presented by Mr. 
Cookson was exhibited in the library. 

May 29th. — I'lic discourse this evening was rather literary than 
scientific, and was on the fictile vases ofthc ancients, by Mr. Singer 
the librarian. An extensive series of large and small vases was 
upon the table, and drawings of others placed up for illustration. 

June 5th. — Dr. Clarke, who a few years since visited and ascended 
Mont Blanc, and made a considerable botanical and mineralogical 
collection in its neighbourhood, placed his collection upon the table, 
caused numerous drawings to be suspended for reference, and un- 
dertook to describe to his fellow-meinbcrs the ascent and descent 
of Mont Blanc, and the natural history of the mountain. lie had 
not time to complete more tlian half his ibjoct, and the communi- 
cation v#ill be resumed on a future evening. 

June 12th. — On this evening Mr. Faraday gave an account ofthc 

experi- ' 
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experiinents made at the Royal Institution on the mannfactui'e of 
glass Ibr optical purposes. The investigation was taken up in con- 
sequence of the formation of ncomrtjittee by the Royal Society, and 
a working sub committee consisting of Mr. Herschel, Mr. Dollond, 
and Mr. Faraday. 'I'he late researches of the committee have been 
directed towards the manufacture of a very heavy and fusible glass, 
which from its optical proj)ci*ties offered some important advantages 
ovefftint glass ; whilst its chemical properties were such as to admit 
of a OTbdess being applied to it that should produce perfectly uniform 
and homogeneous plates. The general process adopted was descri- 
bed^; and it was stated, that three telescopes had been manufactured 
with the plates produced, which gave very good results and strong 
promise of ultimate success: the experiments, however, are still in- 
complete, but it is supposed a few months will finish them, when a 
full account will be laid before the parent committee of the Royal 
Society, and then pahlished. 

Some fine specimens of Mew- Forest, oak timber, which had been 
experimented upon for the purpose of ascertaining their strength, 
were laid on the library tables, with the description and results 
of the experiments : also numerous mechanical models. 

This evening concluded the meetings at the Royal Institution for 
this season. 


XI. Intelligence and Miscellaneous Articles, 

OIUGIN OF CF.RTATN BRINE-SPllINGS IN NORTH AMERICA. 

FOJIMER EXISTENCE OF ROCK-SAI,T IN THE SALIFEROUS 
ROCK.” OF THAT COUNTRY. — STRONG EVIDENCE THAT A 
HIGH TEMPERATURE WAS CONCERNED IN THE FORMATION 
OF THE NEW-RED-SANDSTONE. 

A S Dr. Rigsby, in his interesting sketch of the geology of Lake On- 
tario (Phil. Mag. and Annals, for May, j). 3dl), iias mentioned 
Prof. Eaton's hypothesis, that the brine of tlie salt-springs in the district 
adjoining the Erie canal is produced from elementary materials 
[the elements of common salt] contained in this [the saiil'erous] arul 
higher rocks,” it may not he useless to show that Mr. I’^aton has ad- 
duced no real evidence to this elVect, and that his account of the geo- 
logical relations of these springs, in eoiijunclion with Mr. Chilton’s 
analyses of them, alluded to in the paper mentioned in the following 
notice sufficiently e.xplains their origin. Ih'of. Eaton first made pubhc 
his ideas on the subject in Silliman’s Journal, vol. vi. p. 2d2. A 
specimen of the rock called water-limestone (a limestone subordinate 
to one of the members of the saliferous series) which forms the roof 
of the springs, if pulverized and examined ever so minutely, “ pre- 
sents nothing to the senses,” he says, “ resembling common salt.” 
But " on exposing a fresh fracture of a specimen from this rock, for 
tw^o or three weeks in a damp cellar, it shoots out crystals of common 
salt, sufficient to cover its whole surface.” From these 'facts Prof. 

Eaton 
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Eaton deduces the theory just stated j repeating it in the Geological 
Survey, as cited by Dr. Bigsby. But surely the foregoing are insuf- 
ficient data for such a theory. The water-limestone is doubtless in- 
timately pervaded with chloride of sodium, which the moisture of the 
atmosphere, acting upon an exposed specimen, and the water of the 
springs, acting upon the rock in situ^ extracts and dissolves- Adopt- 
ing this view of the subject, we should expect to discover in the brines 
a portion of carbonate of lime, derived from the limestone ; a^^ ac- 
cordingly Mr, Chilton found that earthy salt, sometimes in consider- 
able quantity, in the brine of all the springs he analysed j and Dr. 
Beck also found it in his analysis of the brine of Salina. The brines 
of the Cheshire and Droitwich springs in England, on the contrary, 
which arise from the direct solution of rock-salt, to which no carbo- 
nate of lime is immediately contiguous, are either entirely free from 
it, or contain only a very minute proportion. 

In Silliman’s Journal, vol. xv. No. 2., for Jan. 1829, in a paper on 
" gases, acids, and salts, of jecent origin and now forming, on and 
near the Erie canal,** Mr. Eaton has again alluded to this subject, and 
has mentioned a curious fact, which, as far as the reading in Geology 
of the present writer has extended, has not hitherto been noticed in 
the saliferous beds of any other part of the world. This is the oc- 
currence, in many localities, sometimes in the ^‘'calcareous slate’* 
and marie-slate of the ‘^saliferous rock,” and sometimes in the super- 
incumbent “ lias*,” of innumerable moulds or cavities which have been 
formed upon crystals of chloride of sodium ; as well upon cubic cry- 
stals as upon the hollow inverted pyramidal aggregates of cubes, termed, 
by salt-manufacturers, hoppers. Many of these cavities also present 
every intermediate combination, from the mere hopper, to the solid 
and complete crystal. “ That the rock was deposited while in a soft 
state,” Prof. Eaton remarks, “upon the solid crystals, and the salt 
was afterwards dissolved, leaving the space it occupied empty, seems 
not to admit of a doubt.” “ But what changes,” he continues, “have 
taken place which should produce solid crystals at one time, and dis- 
solve them at another ?” 

Now there appears to be no difficulty in explaining all this ; indeed 
the phaenornenon, interesting as it is, explains itself. Tlie crystals 
of chloride of sodium formerly existing in the strata, were doubtless 
deposited, at the ocra of the formation of the saliferous rock, by the 
same agency, which, in other parts of the world, produced beds of rock- 
salt 5 and the salt has simply been dissolved out at a subsequent period, 
by the percolation of w\ater through the superincumbent strata, leaving- 
impressed in the rock cavities bearing the forms of the crystals. And 
such, without doubt, has been one source of the brine-springs of this 
district!. 

Perhaps 

* So Mr. Eaton here denominates it , but this stratum, as appears on 
comparing his former with his present statement, is evidently the limestone, 
subordinate to the saliferous rock, already mentioned. 

t In Townson’s Uunj^ary,(a . (piotcd in Kidd’s Geological Essay, p. 117,) . 
it is slated, that the lowest bed of marl in the great salt mines of Wielicza 
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Perhaps the form in which the salt has formerly existed in this case, 
as indicated iy the cavities, may be regarded as throwing some light 
on the history of the new-red-sandstone. The presence of the hop- 
pers, and especially their occurrence in greater numbers than the com- 
plete cubes, if we’ may be permitted to reason analogically from the 
artificial crystallization of salt by the evaporation of brine or of sea- 
water, indicates the existence of an elevated temperature, during the 
formation of the including strata and the deposition of their mineral 
contort^; In the manufacture of salt in Cln ^ hire, it is observed, that 
the hoppers are formed by the rapid evaporation of the saturated 
brine at a temperature of from to 170*^, Fahr. ^ and that the 
distinctness and ])erfcctioii with vhich cubic crystals are produced, is 
in the inverse ratio of the temperature applied and the consequent 
ni])idity of the evaporation 5 salt made at 130^ or 140° first approach- 
ing to the distinct cubic form, and th.at made at 100° or 110° being 
in large and nearly cubical crystals^*. The hoppers^ indeed, appear to 
result, exclusively, from the evaporation of solutions of salt at a high 
temperature. 

]\fay not these facts, therefore, notwithstanding Dr. Holland 
(Trans. Geol. Soc. vol. i. ]). CO.) has thought proper to exclude the 
agency of heat from tiie formation of the deposits of salt, be consi- 
deicd as corroborative of the opinion that the nciv-rcd-sandstone con- 
sists of the debris of the older rocks, which, paitially in a state of 
minute division, and preserved, either wholly or in part, in a humid 
state, by the waters of a ])rim;vval o('ean, have been as it were torre- 
jLcd Ijy t])e agenc’y of heat a(‘ting from below ? The peroxidated form 
of so large a proportion of the iron whieli it contains, and the evident 
injection from below at some distant period, in a state (d* igneous 
fluitlitv (or, to speak wath caution, in a slate similar to that of fresh- 
eruplcd lava) ot the masses of porphyritic trap with which it is often 
iiitersccted, are also circumstances which tend to sirengthcn this opi- 
nion. 

Another fact observed in the mannfacturc of salt may perhaps be 
legarded as tending further to elucidate this subject. Although, as 
jn.st remarked, the hoppers appear to result, exclusively, from the eva- 
poration of solutions of salt at a high temperature, yet they are not 
formed when llie brine is at tlie boiling point. At that heat, as may 
be oliserved in the piocess of making s/oved or lump-salt in Chc.sliire, 
and in those by which salt is chidly made in Scotland and at Lyming- 
ton, small (laky crystals only are deposited, merely approaching in 
form to an irregular pyramid with a square base j'. Tlie occurrence 
of the hoppers, therefore, in^the saliferous rock, indicates that the 
heat to which the solution that deposited the crystals was exposed, 


is “ mixed with salt in small patches and cubes.” If water were to perco- 
late slowly through this bed, the salt would be dis-olvcd, and cubic and 
other cavi’^ies left in the marl, if of a texture siiiTicicutly compact, which 
would then present a sinular appearance to tlie beds described above. 

^ See Dr. Henryks paper in Phil. Trans. 1810, kc. 

•j' Sep Dr. Holland’s Report on the Agriculture of CliChliire, p. 53; and 
Dr. Henry, in Phil. Trans. 1810. 


N.S. Vol. 6. No. .31. Ji/lu 18^9. 
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was insufficient to maintain the temperature of ebullition in that so- 
lution. And this is just what we might have expect^^l to find, on 
account of the following circumstances. The heat, as th^ geological 
associations and history of the new-red-sandstone would appear to 
show, could have been but partially applied \ the quantity of earthy 
matter mingled with the solution of salt must have interfered greatly 
with the free transmission of heat through the widely and unequally dif- 
fused immense heterogeneous magma formed by the whole j and the 
evaporation of the solution must at the same time have been in-a great 
degree promoted and accelerated by the extensive surfaces presented 
by the earthy matter. The maintenance, therclorc, or even the pro- 
duction, perhaps, of so high a tcmj)erature as ‘2*2(i \ which is the boil- 
ing point of saturated brine, until, at least, the whole or nearly the 
whole of the water had been evaporated, must be regarded, under all 
these circumstances, as a jjluenomenon which it is scarcely j)()ssiblc 
could have occurred ; or if ever it did occur, it must have been trans- 
ient in its duration, and very limited in its extent. 

The abundant presence of the huppcrs, tliciefore, in t:/^ American 
saliferous rock, evinces, on the one hand, lluit igneous aetimi, (hoiv- 
cver remote lia Jocks) must. ha\ebecn concerned in the consolidation 
of that rock ; while, in conjunction v^ith the prcsehcc of the cubical 
crystals, it shows, on the other hand, tiiat the degree (‘f heat to ^^hich 
it was exposed could not htivc been very elevated, jaior at least to the 
evaporation of the w’atcr. 

How long this heat continued, to what extent it became augmented 
after the evaporation of the water, and how far it may have been 
operative in giving the beds oi loclc-salt, such as those of (’liesliire, 
their present form, agreeably to thi? vii'ws of IJutlon ami Piavtair, are 
questions, involving the universal hlNtory of the new-n li-sandstone 
formation; and conKtituting a subject ol comj)licated ii^juiiy, alto- 
gether distinct from that of tlu' torogoir.g remarks. JiUt it may not 
be irrelevant to observe, that if A\e adopt llie theory ivhieh ascribes 
the formation of the heals of lock-salt to the igneous fusion ot that sub- 
stance, it will be ncc' vsary to impure, whether the salt formerly ex- 
isting in the cavities oi the saliferous rock, has been merely dissolved 
out by water, as supj)osed abe/ve ; or whether it has been melted out 
by heat, and dilfused, when in a liiinefied state, through the containing 
and cont'guous rocks, from which the water of the brine-springs may 
subsequently have been impregnated. If the latter process Iras in 
reality taken place, the heat by which the salt was fused, would at 
the same time necessarily laivc indurated (as it were bnlcvd) the cm thy 
matter in whicli the crystals had been deposited ; a circumstance 
which mu'-t have tended materially to prescive the regular form of 
their impressions- in the rock. 

As the importance of instituting a new and extensive series of che- 
mical researches on the contents of rock-salt from every locality, has 
been urged, in the paper on the t nstence of salts of potash in that 
substance*, it .seems expedient to add a remark or two in this place, in 
reference to the utility of such an investigation in a geological point of 
* See our last number, p. 415.— Edit. 
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view. To render it adequately available in the inquiry into the nature 
of the processes by which the ilej)osits of salt were formed, it will be 
necessary to subject to analysis specimens of rock-salt from everv bed 
that in:»y exist in each deposit, and from every part of each bed, espe- 
cially from wherever a variation mjiy occur in the concretionary struc- 
ture 3 to^etiier with sj)cciinens of all the intervening layers or veins of 
earthy matter, which must be subjected to as rigorous and us nnnutc 
an exai^jination as those of the salt itself. For the deposition of the 
various' salts assoeiated with chloride of sodiUin in sea-water and in 
rock-salt, takes jjlace, with eaeh of them, at a diiTerent stage of eva- 
])oration of the solution, anil is dependent, in some degree, on the 
comparative proportion of the chloride which may remain in the fluid. 
If the beds of ro^'k-salt, tliciiifore, have been deposited from such a 
solution, the associated saline bodies will necessarily be found dis- 
tributed, in each depo dl, and in proportions respectively to the chloi ide 
of sodium, accoi ding to the varying eircunistanccs of the evaporation 
by which they were produced. Further, if the salt has been subjected, 
subseipicntly, to igneous Idsion, the situations in the mass and the com- 
panfive quantities of those associated substances, (and possibly also 
the state of cornbiiialion of their elements,) will have undergone eonsi- 
dei able changes, arising from the dilference in specific gravity between 
them and the eoinmon salt, and the clieinical action of so elevated a 
temperalure 3 uhde the degree of intluenoe attributable respectively 
to these eirciimstances, and iheir mode of action, can readdv be esti- 
mated and allowed-for, by the Cdiemist, so as to afford the means of 
replying to the queries iqion the subject, of the Cii‘ological Inquirer. 

May V, 1H3!). ^ F. W'. B, 

L'OUIVALENT FOIIMATTON, IN KNliT.AND, OF THE SAME EROIJS 
rock” r)F NORTH AIMERICA. 

The brine-springs of Salina,in the State of New York, which have 
been iilluded-to in a paper ‘^Oii the cxisteiiee of salts of potash in 
brine-springs and in rock-salt,” inseited in the last Number of the 
Fliil. Mag. and Annals (vol. v. p. dll) arise in a formation, which has 
liecn termed, by Professor Eaton, in his (leological Survey of the 
district adjoining the Erie canal, “saliferous rock.” This deposit, in 
common willi all the muriatiferons formations of North America, as 
Dr. Bigshy informs us, excepting liioso of California, is remarkable 
for not containing rock-salt. In the Erie-canal district, it appears, 
ample opportunities for discovering it have been enjoyed 3 but nothing 
has been found, except cavities, dispersed through the strata, once 
evidently occupied by crystals of chloride of sodium, as described in 
the preceding notice. 

The circumstance of its containing brine-springs and these cavities, 
appears to show that the saliferous rock is in reality the equivalent 
of the nciv-ml-sdudstone, as Prof. Eaton and Dr. Bigsby have re- 
])resenled 3 ami nut of the “ old-i ed-saitdslone, similar to that of Mon- 
mouth,” as M). Featherstonhaugh, in a recent communication to 
the Geological Society (Phil. Mag. and Annals, N. S. vol. v. 

L2 p. J39) 
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p. 139 or Proceedings of Geol. Soc. No. 9, p. 92.), has contended. 
It is probable that Mr. Featherstonhaugh has been led into this error 
by the contiguity to each other of the new- and old- red- sandstones 
in the county of Monmouth. This circumstance also seems to cast a 
doubt on Mr. F.’s opinion, as expressed in the same paper, that none 
of the beds which are in England higher in the series of formations 
than the coal-measures, are to be found in North America, north of 
40° N. Lat. A minute comparison of the North-Amcrican rocks, as 
described, respectively, by Prof. Eaton, Dr. Bigsby, and Mr. Fea- 
therstonhaugh, would probably remove much of the obscurity in 
which this subject is at present enveloped. E. VV^ B. 

May 7, 1829. 


ON boyle’s fuming liouor, by m. gay lussac. 

This product, wliich is obtained by distilling a mixture of e([ual 
portions of lime and muriate of ammonia, and half a part of sidj)hnr, 
appears to be well known as to its composition ; hat the ciKumsIances 
under which it is formed require .some consideration. M. Thenard 
states, that during its [jreparalion no a:iOte is evolved, that cldoriile of 
calcium and hyposulphate of lime arc* formed, and that it is the hydro- 
gen of the muriatic acid of the sal-ammoniac which produces sulphu- 
retted hydrogen witli the sulphur^ and M. Vauipielin could not ob- 
tain the fuming liquor when the sulphate or any other salt of am- 
monia was substituted for the muriate. Wishing to know from iny 
own experiments what occurs during the prcj)aration of this rupior, 
I began by repeating tiie experiments which had been made. I used 
oxyhydrous lime, and 1 have proved that not the smallest quantity of 
azote is produced dining the formation of the fuming liquor. At 
first pure ammonia was disengaged, then hydrosulphurct of ammonia 
in white crystals, which eventually dissolved in the fuming liquor. The 
residue in the retort gave only chloride of calcium and sulphuret of lime 
and sulphate of lime, hut not the slightest trace of hyposulphate or 
sulphate of lime ; winch will not appear surprising, when it is re- 
collected that in this operation the heat is always raised to a low red, 
and that at this temperature the hyjiosulphates and sulphates are com- 
pletely decomposed, and changed into sulphates and sulphurets. It 
is unquestionably the fact, that the ammonia does not supply tlie hy- 
drogen of the sulphuretted hydrogen. It is possible, certainly, that 
the ammonia might have been decomposed, and an azoturet of calcium 
formed j but I have not been able to prove its formation. 

The hydrogen might be derived from the muriatic acid, or from 
water, fermed by the union of muriatic acid with lime; but it i.s 
much more natural to attribute it to the muriatic acid, because it can 
hardly be admitted that in the sphere of action of the same molecule, 
water is first formed, to be decomposed immediately afterwards. Never- 
theless this fluid contributes to the production of sulphuretted hydro- 
gen, as will presently appear. 

When sulphate or phosphate of ammonia is substituted for the 
muriate, the fuming liquor is obtained, without any disengagement 

of 
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of azote ; and in this case it is evident that the hydrop^en of the sul- 
phuretted hydrogen is derived from the water, liut to have a more 
direct proof of it, I prepared some sulphuret of calcium, to which I 
afterwards added some sulphur and water, and 1 subjected them to 
tlui action of heat : sulphuretted hydrogen was plentifullye volvcd. 
I obtained the same result by heating moistened sulphuret of biirium 
without the addition of sulphur, or rather, by passing the vapour of 
water over the sulphuret heated to redness, because this sulphuret 
contains three proportions of sulphur 3 but with the sulphuret of 
calcium, which contains only one proportion, the addition of sulphur 
is requisite. Without this addition water is not decomposed 3 the 
assistance of double alhnity is necessary. 

Jt results from these observations, that during tlie preparation of 
Ihiyle’s fuming iKjuor, a jioition of the suljdiiirctted hydrogen is un- 
(luestion.ibly pro<inced by the hydrogen of the muriatic acid of the 
mur iate of ammonia 3 but that the water formed at first by the combi- 
nation of this latter acid with the lime, at a low temperature, may 
afterwards in part re-acl upon the mixture of sulphur and sulphuret 
of calcium, and ])roducc sulphate of lime and suljdnin tied hydrogen. 
It follows also from these observations, that muriale of ammonia imiv 
be replaced by another amnioniacal salt, provid'd it is hydrated, or if 
it be not, that the action of water should be made to intervene. — 
Annales de Chun, et de Phijs. March, I 82 [). 

PURIFICATION’ OF OXIDE OF MANGANFSE, liY M. I.ASSAIGNE, 

Treat the native peroxide of manganese with diluted muriatic acid,, 
in order to dissolve the foreign carbonates 3 then boil with it four or 
five times its weight of concentrated sulphuric acid, and evaporate the 
resulting mass U) dryness 3 treat this with eight or ten times its weight 
of boiling water, and the protosulphate of inunganesc formed m\l he 
dissolved 3 but the solution contains iron and sometimes cujiper ; the 
liquor is to be acidulated with sulphuric acid, if not alieudy so, and 
then sulphuretted hydrogen passed into it throws dovvni the co|)per 
in the state of sulphuret, which is to be separated by filtration. When 
all the copper has been thus separated, the liquor is to be boiled, to 
separate the excess of sulphuretted hydrogen 3 and tlien it is to be 
decomposed by carbonate of soda. 

The yellowish- white precijiitate, consisting of the carbonates of 
manganese and iron, is washed, and then treated hot with excess of 
solution of oxalic acid ; oxalate of manganese results, which is f)r(*- 
cipitated in a fine white pow'der 3 and soluble oxalate of iron remains, 
winch is separated by repeated washings with hot water. 

The oxalate of manganese thus obtained, furnishes pure protoxide 
of manganese by calcination in close vessels, and the gaseous pro- 
ducts are carbonic acid and oxide of carbon, in variable jiroportions. 
Tlie |)rotoxido of manganese, prepared in this w^ay, is gray, and 
slightly greenish 3 it is totally soluble in muriatic acid without any 
disengagement of gas. — Ibid. 


1 Js'l 
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LIST OF NEW PATENTS. 

To J. Lambert, esq., of Liverpool-street, London, for an im. 
provement in niakinir iron, applicable at the smelting of the ore and 
at various subsequent stages of the process up to tlie completion of 
the rods or bars, and for the improvcmeiit of the quality of inferior 
iron.— Dated the fiOth of xMarcli 1829.— I months allowed to enrol 
specification. 

To W. Trior, of Albany Road, Cambervrell, for improvements in 
the construction and combination of machinery for securing, sup- 
porting and striking the top-masts and top gallant masts of ships. 

— 1 1th of A|)ril. — G months. 

To J. Lihon, of Guernsey, bat now residing at the Naval Club- 
House, Bond-street, a Commander in our royal navy, for an im- 
proved method of constructing ships’ pintles for banging the rudder. 

— 14tb of April.— 6 months. 


METEOUOTOGICAL OBSERVATIONS FOR .MAY 182,9. 


Gosport, — Numerical Results for the jSIonlh, 


Barom. Max.30-.‘H ^Inv 2.). WindN.C. — Min.2l)*,Vt May 3. M ind 8AV. 
Range of the index O-JH. 

Mean barometrical j)res'5iirc for the niouth 

Spaces described by the rising and falling of the merenry 3'0o0 

Greatest variation in 24 hours 0*430. — Number of cbaiiges 23. 

3’licrin. Max. 73° May 21. Wind N.B.— Min. IP Mays!. MiiuIS.W. 
Range 2JT. — Mean tcinp.ofexter. air o/'^'OO For 31 da)s with 0 in 8 fi3*30 
Max. var. in 21 hours 2tr*00 —Mean temp, of sprmg-watcr at S A.M. j0'^*b‘4 


De Luc’s Whalebone Hygrometer, 

Greatest humidity of the atmosphere in the evening of the 2nd ... 82^^ 

Greatest dryness of the atmosphere in the afternoon of the 28ih 30 

Range of the index 40 

Mean at 2 P.M. 4IP*7 — Mean at H A.x\l. ."dl ’o*. — Mean at 8 P.M. ,50*2 

of three observatioi. each day at 8, 2, and cS o’clock 5o*2 

Evaporation for the month .')*0.) inch. 

Rain in tlie ydiivi imcter near the ground 0*205 iueli. 

Prevailing wind, N.JO. 

Summary (flhe Weather, 

A clear sky, 0; fine, with various modifications of clouds, IS; an over- 
cast sky without rain, 5; foggy, 1; ruin, 1.— Total 31 days. 

Clouds. 

Cirrus. Cirrucunmlus. Cirrostratus. Stratus. Cumulus. ( ’umulostr. Nimbus. 
22 10 25 0 21 10 7 

Scale of the prevailing Winds. 

N. N.K. E. S.E. S. S.W. AV. N.M'. Days. 

2 10 2i 3 li 5 .5 2 31 

Ge}teral Observations, — The general character of this month has been fine 
and very dry, for the whole quantity of rain docs not amount to one-tliird 
of an inch in depth, and the amount of evaporation is comparatively great. 
The two or three Iioar frosts at the beginning were not found so injurious 
as the hcav\ blight that accompanied the N.E. gale at the end of the month : 

but 
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blit upon the whole, more genial weather for the formation anj rapid growth 
of the iViiits and vegetation in geiierid, which have still a pronn^ing appear- 
ance, has not occurred since May 1S22. 1 he gra'^scs generally, whicli 
looked so well at the beginning of the inontli, shot up suddenly, and were 
in seed too prematurely from the want of moisture; consequently the hay, 
the making of which has partially commenced in this neighbourhood, will 
not peril a{)S amount to an average crop. 

Two parhelia appeared fr#i 4 till (> P.M. on the 4th instant; their co- 
lours were peculiarly bright, and each exhibited a white train from the 
sun about lo degree^ long, which terminated cvanescently : they appeared 
to he formed in an almost imperceptible vapour that preceded the coming 
up of clouds from the S.W. Two other parhelia of a similar a|)pearance, 
and distant from eacli other 45^ degrees, were observed from 4 ]\M. till 
sunset on the2()fh. 

Ill the cveniug of tlic l llh a large lunar halo appeared, whose vaporous 
edge was full three degrees broad, and tolerably well defined for nearly an 
hour, when it l.egaii to wane. Siweral dashes of lightning emanated from 
the clouds in the nortliern hoilyon in the evening of the loth, after a warm 
suimyday: ami an nmisiially thick fog came on at 5 P.M. on the 16th, 
and coiitnmed thromdiout the u'^lit W'ith a '-trong gaseous smell. 

Oil tlic 2tth a mei.t S.W'. wind wasen/sM-d at noon by a cold brisk gale 
from the North, and th(‘ir union immediately prodiuxal a desirable shower 
of rain, alter a dn jun’ini* of seveiiLCcn (bus. This change was succeeded 
by a very dry gale from the Xorth-east till tlic .‘^Otli ; and altlioiigli the 
27 tli and were very fine si.mn day*., with hut few clouds, yet the sun- 
shine was remarkably turbid in colour, which may have been caused by 
small (lust raised by the powerful land gale, and mixing with the \apouV 
arising from the earth, 'fiic aridity of the air near the eartli was re- 
markahle for absoilang aijneous vajf'Uir from tlic 24th to the 30th; as 
during tlie six da} under soiucwlait more th m a nuxiu jircssure of the 
atinophere, with ami an tempiTatiirc of (13° where the water was expose'd, 
the mean dew’-pi/in( ahau^ and stiong gales IVom the X. and iS.K., 
the (piantity ih i* .iclmdjy e^apora^ed from a cubic foot of w'ater (allowing 
it to c()n3un 137,27'3 I'lains wa-i onc-ri^hU' / a,i (dThe wlmle, or (c3 grains 
pcM’ minute iroin iis siii'l'ace, w h:ch is ou'c--.evc''itIi more than calcid.itions 
on tin; theor} of evaj'oraiion ahoid under similar circnnistanecs, taking 
into coie idcralion the lorm of tiic an-a, and the greatest forceof the gales. 

'riie atmoqiheric aiu! meieoiic placiiomena tliat ha\ e come within our 
oh'iervalions this month, are fi\e j.arhelia, four solar and tinxe lunar halos, 
lightning once, and ^eveii gale^ oi \. md, or dass on which tluw liavc jire- 
vailcd ; namely, two from tlic Nortii.aiul live from the North-east. 


^ KKMAKK.S. 

- May Ver\ tine. 5. Fine morning : cloudy. DnV/Iy: 

very fnwx 7. Firn*. s — 1:3 \T'’T une. 1 1. Ha:iy mol niug: line. I,"?. Very 
fine: slight ’-ain at night, 10'. Cdondv: vcr\ fine. 17 — 1 \). \eiy line. 
L!'K Verv line: heavy ram in the afternoon. :.3>. ('loudy, with strung gale 
at nigdit. UO — L3 s. Ver} fine. ;>0. (''(unl}. ;; I . \'er\ hue. 

i'rtnancc . — May N-O. h’air. *1. h’air : rain. 7. Fain : fair. 0. Fh^ir. 
7, R. Fair. 9, 10, Clear. ll.J'’iir. 1 ‘J. (die ir : rain at muht. l;qil. Fair. 
15 — ‘J2. ( 'Icar. 2 5 Imir: a shower at night. 21, 25. (dicar. 2o. Fair, 
27,20 Clear. 29. I’\f r. .'lo, 5 1 . ( 'lear. 

Itosh )}!. — May 1 . C’lonily. 2. Cloudy: showery (hiring the day. .'1, 4.1^inc. 
5. Cloudy. 0. lone: showery enily a..u. 7--~22. Cloudy. 25. Fine. 

24. Cloudy. 25. Fine. 26. Cloudy. 27, 28. hnie. 29 -- a 1. Cloudy. 

Met cor 0^ 
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XII. All Accoimt uf some Ejrverimer^ts on ^lie Torpedo, 

Bij Sir HirMx’Hiiy B ^ 't, T,R,S,^ 

A MIDST the variety of researches which have been pur- 
sued respecting tl. rdferent forms and modes of excita- 
tion and action i-f electricity, it is surprising to me that the 
electricity of living animals has not been more an object of at- 
tention, both on account of its physiological importance, and 
its general reIatio!i to the science oi electro-chemistry. 

In rejuling an account of the experiments of Walsh, it is 
impossible not u V; st. uc by some peculiarities of the elec- 
tiicity of the rgan of the Torpedo and Ciymnotus ; such as 
ir-s want of power to pass viirough air, and the slight eflects of 
ignition produced by the strongest shoci^s : and though Mr. 
Cavendish, with his sual sagacity ompared its action to that 
of a battery weakly chargeii, when the electricity was large in 
quantity but low in intensity, ye. the peculiarities which I have 
just mentioned are not entirely in harmony with this view of 
the subject. 

When Volta discovered his wonderful pile, he imagined he 
had made a perfect resemblance of the organ of the gymnotus 
and torpedo ; and whoever has felt the shocks of the natural 
and artificial instruments, must have been convinced, as far as 
sensation is concerned, of their strict analogy. After the dis- 
covery of the chemical power of the voltaic instrument, I was 
desirous of ascertaining if this property of electricity was pos- 
sessed by the electrical organs of living animals ; and being 
in 1814 and 1815 on the coast of the Mediterranean, I made 
use of the opportunities which offered themselves of making 
experiments on this subject. Having obtained in the Bay of 

From the Philosophical Transactions for 1829. Part I. 
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Naples, in May 1815, two small torpedos alive, I passed the 
shocks through the interrupted circuit made by silver wire 
through water, without being able to perceive the slightest 
decomposition of that fluid ; and I repeated the same experi- 
ments at Mola di Gaeta, with an apparatus in which the snmllest 
possible surface of silver was exposed, and in which good con- 
ductors, such as solutions of potassa and sulphuric acid, were 
made to connect the circuit; but with the same negative re- 
sults. 

Having obtained a larger torpedo at Rimini in June in the 
same year, I repeated the experiments, using all the precau- 
tions J could imagine, with like results ; and at the same time 
I passed the shock through a very small circuit, which was 
completed by a quarter of an inch of extremely fine silver 
wire, drawn by the late Mr. Cavendish for using in a micro- 
meter, and which was less than the jj>\y^,dth of an inch in dia- 
meter; but no ignition of the ware took ])lace. It appeared to 
me after these experiments, that the comparison of the organ 
of the torpedo to an electrical battery weakly charged, and of 
which the charged surfaces were imperl'ect conductors, such 
as water, was more correct than that of the comj)arison to the 
pile : but on mentioning my researches to Signor Volta, with 
whom I passed some time at Milan that summer, he showed 
me another form of his instrument, which appeared to him 
to fulfill the conditions of the organs of the torpedo ; a pile, 
of which the fluid substance was a very imperfect conductor, 
such as honey or a strong saccharine extract, which required 
a certain time to become charged, and which did not decom- 
pose water, though when charged it communicated weak 
shocks. 

The discovery of (li^rsted of the eflects of voltaic electricity 
on the magnetic needle, made me desirous to ascertain if the 
electricity of living animals j)ossessed this power ; and after 
several vain attempts to procure living torpedos sufficiently 
strong and vigorous to give 'powerful shocks, I succeeded in 
October of this year, through the kind assistance of George 
During, Esq., His Majesty’s Consul at Trieste, in obtaining 
two lively and recently caught torpedos, one a foot long, the 
other smaller. I passed the shocks from the largest of these 
animals a number of times through the circuit of an extremely 
delicate magnetic electrometer, (of the same kind, but more 
sensible, than that I have described in my last paper on the 
electro-chemical phoenomena, wiiich the Royal Society has ho- 
noured with a place in their Transactions for 1826,) but with- 
* Out perceiving the slightest deviation of or effect on the needle ; 
and I convinced myself that the circuit was perfect, by making 

my 
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my body several times a part of it^ holding the silver spoon, 
by which the shock was taken, in one hand, wetted in salt and 
water, and keeping the wire connected with the electrometer 
in the other wet hand ; the shocks which passed through the 
reduplications of the electrometer were sufficiently powerful 
to be felt in botli elbows, and once even in the shoulders. 

These negative results may be explained by supposing that 
the motion of the electricity in the tornedinal organ is in no 
measurable time, and that a current of some continuance is 
necessary to produce the deviation of the magnetic needle ; 
and I found that the magnetic electrometer was equally insen- 
sible to the weak discharge of a Leyden jar as to that of the 
torpediiial organ ; though whenever there was a continuous 
current from the smallest surfaces in voltaic combinations of 
the weakest power, but in which some chemical action was 
going on, it w’as instantly and powerfully affected. Two series 
of zinc and silver, and paper moistened in salt and water, caused 
the permanent deviation of the needle sevei al degrees, though 
the plates of zinc were only ^Uh of an inch in diameter. 

It would be desirable to })nrsue these inquiries with the elec- 
tricity of the gymnotus, which is so much more powerful than 
that of tJie tori)edo : but if they are now to be reasoned upon, 
they seem to show a stronger analogy between common and 
animal electricity, than between voltaic and animal electricity; 
it is however I think more probable that animal electricity will 
be found of a distinctive and peculiar kind. 

Common electricity is excited u))on non-conductors, and is 
readily carried off’ by conductors and im|)erfcct conductors. 
Voltaic electricity is excited upon combinations of jierfect and 
imperfect conductors, aJid is only transmitted by pertect con- 
ductors or imperfect conductors of the best kind. 

Magnetism, if it be a form of electricity, belongs only to 
perfect conductors; and, in its modifications, to a jieciiliar 
class of them. 

The animal electricity resides only in the imperfect conduc- 
tors forming the organs of living animals, and its object in the 
ceconoiny of nature is to act on living animals. 

Distinctions might be established in pursuing the various 
modifications or properties of electricity in these dilferent forms; 
but it is scarcely possible to avoid being struck by another re- 
lation of this subject. The torpedinal organ depends for its 
powers upon the will of the animal. John Hunter has shown 
how copiously it is furnished with nerves. In examining the 
columnar structure of the organ of the torpedo, I have never 
been able to discover arrangements of different conductors si- 
milar to those in galvanic combinations, and it seems not im- 

M 2 probable 
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probable that the shock depends upon some property deve- 
loped by the action of the nerves. 

To attempt to reason upon any phaenomena of this kind as 
dependent upon a specific fluid, would be wholly vain. 

Little as we know of the nature of electrical action, we are 
still more ignorant of the nature of the functions of the nerves. 
There seems, however, a gleam of light worth pursuing in the 
peculiarities of animal electricity, its connection with so large 
a nervous system, its dependence upon the will of the animal, 
and the instantaneous nature of its transfer, which may lead 
id by adequate inquirers to results important for 

state of my health will, I fear, prevent me from 
following this subject with* the attention it seems to deserve ; 
and I communicate these imperfect trials to the Royal Society, 
in the hope that they may lead to more extensive ai}d profound 
researches. 

October 24, 1828. Lubiana, Illyria. 



XIII. On Hadley’s Sextant. 

ij^rom Prof. Encke’s EpJiemeris for 1830,^. 285.) 

jTN instruments of reflexion, the measurement of angles is ef- 
fected by the coincidence of a ray coming directly from an 
object into the eye, with one from another object that has under- 
gone one or two reflexions. The coincidence, in this case, sup- 
plies the place of the observation of the second object in other 
instruments for measuring angles by direct vision, and does 
away the necessity of investigating, whether the radius deter- 
mined by the first reading has remained unchanged, or at least 
parallel to its former position. In the case of reflecting in- 
struments, we have only to regard the angles which the dif* 
ferent lines form witlx each other, and not their absolute posi- 
tion in space; and it will therefore be sufficient, instead of the 
real lines, to introduce lines parallel to them all, passing through 
one point ; and in this manner ail the investigations relating to 
them will be converted into problems of spherical trigono- 
metry. 

Let O (fig. 1.) be the centre of the division, and let a sphere 
of any diameter be described about this point. The intersec- 
tion of the divided plane of the sextant with this sphere will 
be a great circle. If the divided arc is to show the correct 
value of every angle, the direct and the reflected rays, the lat- 
ter^pf which supplies the place of the second bisection, must 
^te entirely in this plane, from which wc derive these conditions 




Prof, Enqke on Hadley's Sextant, 85 

of a correct measurement ; viz, the line of collimation of the 
telescope must be parallel Fig, 

to the plane of the sextant, 
and both mirrors must be 
perpendicular to it. In this 
supposition, let O A be 
parallel to the line of col- 
limation, and p that pole 
of the plane parallel to the 
small mirror which answers 
to the back of it; in the same 
manner let P be the pole of 
the plane of the great mir- 
ror, but the one answering 
to its reflecting surface. By 
our assumption, A, 7;, P 
are in the great circle of 
the plane of the sextant. In order to find the position of the 
objects whose angle is measured by this position of the mirrors, 
we will not follow the path of the ray of light in its real direc- 
tion from the object to the eye, but in the contrary direction 
from the eye to the object. It is well known that the path of 
the ray is the same if we exchange the luminous and the il- 
luminated points. The direct ray has the direction OA. The 
doubly reflected one coinciding with it has at first the same 
direction. In this direction it strikes the small mirror, and 
is reflected by it to the large mirror. If 'we make p B on the 
other side of p z=p A in the great circle of the plane of the 
sextant, BO will be the direction of the ray after the first re-» 
flexion. In the same manner O C will be its direction after 
the second reflexion, if we make PC = PB on the other side 
of P. The objects whose angle is now measured are A and C. 
This construction immediately shows the law on whicli this 
measurement depends ; for as p bisects the arc AB, and P the 
arc B C, we have ji? P = ^ A C...... or the angle of the poles 

of the two mirrors, which is equal to that of the planes of the 
mirrors themselves, is always one half of the real angle. ()u 
the sextant the double angles are accordingly always marked. 

In this manner it is possible to follow the path of the ray 
after three, four, or any number of reflexions. For greater 
numbers, however, the analytical form would be more conve- 
nient, and the symmetry of the formula} would likewise be more 
perfect, if throughout the same poles, corresponding either to 
the reflecting surfaces or to the opposite ones, were made use 
of, as also either the points where the ray issues from, or those 
where it enters into the surface of the sphere. 

I'lie errors to which this measurement is liable, independent 

of 
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of the incidental errors of observation, are partly founded on 
the nature of the instrument. Among these are the errors 
of excentricity and division, which in a good instrument can be 
ascertained only by uncommonly accurate mechanical means. 
The remeasurement of known angles, measurement of all an- 
gles round the horizon, if there is an opportunity of so doing, 
are means which will in common cases enable to ascertain the 
existence and approximate amount of such errors. Other 
sources of error arise from the imperfect nature of the mate- 
rials ; and although probably existing in every instrument, they 
are in the better ones inclosed within narrow limits. To these 
we may reckon the difficulty of producing perfectly plain glass 
mirrors quite free from a prismatic form in their two reflecting 
surfaces. The distinctness of the images will determine the 
quality of the mirrors ; and although we shall suggest below a 
method of taking into account the errors, arising fron? a prisma- 
tic form of the mirrors, it would be useless to apply it, as it would 
be impossible to obtain accurate angles by mirrors so formed. 
The dark glasses used in observations of the sun may like- 
wise introduce errors. If it is possible to apply them in re- 
versed positions, and if the index eiTor is determined with 
and without coloured glasses, one may determine the error 
caused by them. This error will bo of no effect if the error 
of index is determined with the same coloured glasses with 
which the measurement is performed. Jn all those ])oints it 
will be necessary to rely on the accuracy of the artist, if the 
deviations are not too gross. 

The errors which then remain, arise Irom the non-fullil- 
ment of the above-stated three conditions. 

Let us now assume that tlie sextant had all three delects, 
that the line of colliination 2 . 

is not parallel, nor either 
of the mirrors perpendicu- 
lar to the plane of the in- 
strument; and let again BC 
be the plane of the sextant, 
and let the letters have the 
same signification as in 
fig. 1. If Q is the pole of 
the plane of the sextant, the 
line parallel to the line of 
collimation will not be 
OA, but let it be O A', and 
let A! be in the circle Q A. 

The' arc A A', the inclina- 
tion of the line of colliina- 
tion, maybe = f. In the same manner let us assume that the 

pole 
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pole of the small mirror is in that of the large one in F,’ 
and that these points are in the great circle, Qp and Q P. 
Let us designate these inclinations of the small mirror j)p^y 
and of the large one P P', by k and Z, and let us consider 
these quantities as positive if the points A',//, F arc situate 
above the divided surface. 

In this position we shall still read oil’ the arc 7 ;P=a, or in 
reality 2a, but we shall no more bring tc coincidence the rays 
proceeding from A and C. In order to find tlie objects i'or 
which the coincidence takes place, we proceed as above. The 
object seen by direct vision is A'. Let us assume a great circle 
to pass through A' and y, and on it we take ^ A' on 

the other side of p * ; in the same manner we assume a circle 
))assing through the points B' thus determined, and the poiac 
P', and on it we take in like manner O P' = B' P'. Then 
will be the second object. The arc A' G is tlie angle wliicli 
is to be measured; and if we denote it by the correction 
of the angle read oiF on the sextant will be + 2 [a! — a). 

Ill the spherical triangle A' B' C' thus formed, two sides are 
bisected by the points ^ aiul P', and tlic relative situation of 
the [loiiUs of bisection, as also that of one of the angular points 
A', arc given by tlie cpiantities /, A-, /, which are supposed to be 
known; the angle p Q P = a, which is read off on the sextant; 
and tlie angh^^^CiA, which is constant by tlic construction of 
the sextant, being the complement of the inclination of tlie 
line of collimation to the plane ol’ the small mirror. Let us 
denote this latter angle by j3. The problem: to find 

A^ C' = 2a' by these quantities must, on account of the in- 
timate connection between plane and spherical trigonometry, 
load to very simple expressions, as the relation is immediately 
given by the former. 

If w'c denote the sides opposite to the angles A', B', C', by 
a\ and assume P' = ^ 6", and the angle P' pf A! = B", 
we have in the triangle B' P' these equations : 

cos i i" = cos ^ a' cos ^ c' + sin ^ o! sin \ d cos B'. 
sill I W sin B" = sin \ a! sin B'. 

sin J i" cos B" = — sin i c' cos J a' + cos I d sin ^ a! cos B'. 

As cos U = cos a! cos d + sin sin d cos B', and 

cos W = cos ^ sin i 

we obtain by squaring these equations, after some reductions: 
cos fi" = cos i'— 2 sin i d^ sin \ sin B'‘ 

= cos i'— 2 sin ^ d- sin | 5"^ sin B" 

Denoting the perpendicular line from A! or IV to p^ F by 
this equation may be written thus ; sin J = sin ^ t" cos ta- 
in 
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in which form it agrees with the result deduced from the plane 
triangles. 

Agreeably to the notation here given, we have 
V =.2 c' ss 2/}' A', W = 2p^ 

Q/ZA'— Qj/P'; and from the triangles 
Qp^A' and Qjp' P' we have these equations: 

cos i </ = sin k • sin i + cos k cos i cos |3 
sin i c' . sin Qp^ A' = cos i sin /3 
sin 4 • cos Qp^ A* = cos k sin i — sin k cos i cos /3 

cos ^ i" = sin i sin / + cos k . cos /. cos a 

sin ^ 6^' sin Q ja' P' = cos Z • sin a 

sin I W cos Qp^ P' = cos . sin Z— sin k cost, cos «. 

From the latter three we obtain 

cos 6^' = 1 — 2 sin o?\, cos Z^— 2 (sin I cos Zr— sin k cos I . cos a)^ 
= cos 2a 4- 2 sin sinZ*— 2 (sin Z cos k — sin k cos Z, cos«)^ 

and from the second, third, fifth, and sixth, we derive 

{ cos i , cos k sin Z . sin /3 
+ cos / cos Z sin k sin (a— /3) 

— cos k . cos Z sin i sin u 

hence, having this equation 

cos 2 a' = cos W + 2 sin c' ® sin ^ 6''® sin B"^, 
we derive this strictly exact formula : 

sill (eJ'^a) sin (a' 4- a) = 

[— cos Z- (tang Z sin a)^ (A) 

4- cos P . cos Z^ (tang Z— tang k cos a)^ 

— cosZ® cosZ:^cosZ"(tg Z$in/34- tg Zrsin (a— /3) — tang / sina)^} 

The quantities Z and k arc by their nature constant as long as 
the sextant is not changed. The (juantity Z, however, may 
change with the angle. Its evanescence dejiends on two cir- 
cumstances: 1st, that the axis of rotation is vertical; and2dly, 
that the reflecting plane is parallel to the axis of rotation. If 
the first condition is fulfilled without the second, the pole de- 
scribes a small circle parallel to the plane of the sextant, and Z 
is constant. If the second condition is complied with without 
the first, the pole describes a great circle inclined to the plane, 
and Z is changeable with the angle. If neither of these condi- 
tions is complied with, the pole describes a small circle in- 
clined to the plane, and Z is likewise variable ; we will as- 
sume the latter most general case, and denote by y the distance 
from the pole of the plane of the sextant, of the point in which 
the axis of rotation produced upwards intersects the s})here, 
and by u the angle at the pole, between the arcs y and Qp 
(counted in the order of the divisions) : and lastly, by S the in- 
clination of the plane of the mirror to the axis of rotation (po- 
sitive 
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sitive if its pole is above the plane perpendicular to the axis 
of rotation). We then have this equation : 

sin 8 = sin cos y + cos I sin y cos 
For determining the quantities 8, y, it is necessary to know 
three values of /, with the corresponding values of a, and the 
problem will then agree with the determination of the rotation 
of the sun from the spots on its disk, or with the problem of 
determining time, latitude and altitude, from three unknown 
but equal altitudes, of wliich Prof. Gauss has given an elegant 
solution in the “ Monthly Correspondence ” by M. de Zach, 
Oct. 1808. In the present case the smallness of the quantities 
y and 8, and the possibility of ascertaining the different values 
of a very exactly, allow an abbreviation. 

Almost all sextants are capable of measuring 120°. If the 
sextant is therefore placed in the three positions in which the 
angles read off are 0°, 60°, 120°, and if the corresponding 
value of I is read off in every situation, we shall have 
a = 0° Z = /o 
a == 80° I = A 
a = 60° I =: h 

and thence with abundant accuracy 

8 = (2/, - 3/i -f 24 ) -f (4- 21, -f 4)^3 

y sin 24 -f- 4) "f* (4 "“4 ) 

ycos?£= ( /q — 3 4 d" ^ 4) “}“ (4 — ^4 "1" 

For prismatic mirrors the relative situation of the two planes 
might be hereby determined, il‘ it were possible to distinguish 
the two images. The forniulm here given will only have an 
application in practice, if we have the particular purpose and 
adequate means to determine every thing in the most exact 
maimer. For the use of the sextant approximam methods will 
be sufficient. In most sextants of recent construction the 
screws for adjusting the position of the large mirror are omit- 
ted. It is to be supposed that the artist will have taken all 
possible pains to render the axis of rotation perpendicular to 
the plane, so that in the equation / = 8 — • y cos (u—u) the last 
term may be neglected, or that at least the variation of it may 
be neglected, the influence of I being besides very small in 
itself. The most simple adjustment which may be performed 
with the greatest accuracy, is the parallel position of the two 
mirrors by bringing the two images of the same terrestrial ob- 
ject to coincidence in a position for which u is about 0. It we 
suppose this adjustment to have been made, wi^ Ijave k = /, and 
I may be considered as constant. ThcformuIaXA) will then be: 

/ / \ r— sin (cos cc -f- sin sin i 

^ sin a) it— cost* cos/^ 'tang i cos i 

If we now call the angle read off* on the sextant 5 , so that 
N. S. Vol. 6, No. 32. Ai(g, 1829. N 5 = 
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s = and make the abbreviations wl)ich the nature of the 
case allows, we shall have for the correction of s this equation : 

As =— 2tang^ s{/’ + sec (/cos (:^ s— j3)— / cos (B) 
The comparison of this formula with Bohiienbergcr’s rules 
will show, as might have been expected, a perfect agreement. 
For A = / = 0 we have by (B) = — e^tang \ s (Bofaneii- 

berger, p. 123). For « = 0 and Z = 0, we have by (A) 


a = k" 


cos a® — sin'(«— 
sin 2 a 


; consequently, 


^5 — ^ cosmos 
sin i- 


2 cos /3^ 
tang s 


Ic^ + sin 2 ^ Ic 


The last term being constant for all angles, does not come 
into consideration, because it is the same in determining the 
index error. The formula then agrees with Bohnenberger’s, 
p. 132. Ill the case treated by Bohnenbergev, § 88, it is to 
be observed that if Ic == /, and I constant, and if besides the 
line of collimation of the telescope is to be in tlie plane perpen- 
dicular to both mirrors, i is variable with the angle. For every 
point P' of a small circle gives with the fixed point 7/ another 
great circle, in every one of which A! is to be situated. If / is 
determined agreeably to this condition, we shall obtain 


tang i = 


cos (j-s - (i) 
cos J s 


tang I 


By this equation the last term in (B) disappears altogether, 
and the correction becomes 


As = — 2/^ tang is (Bohnenberger, p. 129.) 

The formula might, therefore, likewise be written thus : 
Let /* be the elevation above the plane of the sextant of the 
point in which the great circle passing through the poles of 
both mirrors intersects the vertical plane of the sextant in which 
the object seen by direct vision is situated ; and we have. 

As = — — i^) tang ^ s — 2 tang s . (C) 

It is apparent from this formula, that if the errors had not 
been considered at the same time, but each singly, and their 
effects had been added together, the only difference would 
have been that P would have been assumed = 0. The angle jS 
which we have introduced is, indeed, not immediately used in 
measuring angles. But besides its-use in the formulae for cor- 
rection, it is used in some applications of the instrument ; so 
that it is worth while to ascertain it for every sextant. Thus 
we can determine by it the limit of the angles which can be 
measured by the sextant. All reflexion ceases, when the great 
mirror is inclined to the small one under an angle of 90°— j3. 
The limit of measurable angles is therefore = 180° --2/3, and 
for this reason /S is in all sextants of nearly the same magnitude. 
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It serves likewise to correct the index error if determined by 
terrestrial objects. If we understand by index error always 
that quantity which is to be subtracted from every angle read 
off, in order to obtain the correct value, an assumption by which 
the arc of excess is to be considered as negative, and then 
draw the triangle between the two mirrors and the object, and 
call the distance of the object from the small mirror <?, the di- 
stance of the two mirrors J] the angle read off at the coinci- 
dence of the two images c^ ,and the true index error Cq , we have 

this equation : tang {Cq — T^^ cosdji * therefore, 

c, + — sin 23 — sin 4 /3. The angle /3 is likewise 

requisite if it is thought worth while to ascertain the point to 
which the angle measured really belongs. In the case of a 
positive reading, the rays of light will intersect in the prolon- 
gation of the line of collimation, taken in the direction from 
the small mirror lo the telescope. If w^e call the distance of 
the point of intersection from the small mirror, assumed as po- 
sitive in this direction g, and if we denote the angle read ofl* 
uncorrected by the error of the index by s, we shall have 


_ f sin (5-Co-h‘2/3) 
* ^ sill (h-Cq) 


=/cos2/3 +/ 


sin 2/3 

tang (s-Cq) ’ 


whence 


results the possibility of determining the distance of a near 
object provided /and could be ascertained with sufficient 
accuracy. 

Lastly, the angle /3 is of use when the sextant is to be em- 
ployed as a heliotrope. If the second object c (fig. 1.) were 
the sun, the object which lies in the direction O B would re- 
ceive the reflected rays of the sun. If the object A is to re- 
ceive them, the pole P is to be moved forward in the order of 
the divisions by the quantity /3, or, as on the sextant the double 
angles are read off, the index must be advanced 2 /3. The 
operations are therefore as follows : Place the plane of the sex- 
tant into the plane of the object which is to receive the rays 
of the sun by reflexion and the sun, measure the angle as 
usual, and advance the index 2 ^ beyond the division read ofl’ 
without changing the plane of tlie instrument. 

It is clear that a stand is indispensably necessary for this 
operation. As long as any part of the sun's disk illuminates the 
intersection of the cross wires, for which the angle has been 
determined, the object will receive light ; this time will amount 
to about two minutes. The measurement of the angle is, there- 
fore, to be repeated every two or three minutes, and that point 
is to be taken which by the motion of the sun first passes the 
cross wires. If the sun is the object directly seen, the imme- 

N 2 diate 
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diate inspection will determine the moment when the instru- 
ment is to be changed ; in the other case the length of the 
time elapsed can be the only guide. With this use of the in- 
strument I became acquainted through Prof. Gauss’s first 
trials of heliotropic observations, before the proper instru- 
ments which he had devised W'ere finished. Trials made at a 
distance of nine (4*1^ English) miles, in which the sun was seen 
directly, succeeded perfectly ; and even trials made at a distance 
of fourteen (64^ English) miles under the most unfavourable 
circumstances, the sun being seen by reflexion immediately 
upon rising, gave a satisfactory result. 

[To be continued.] 


XIV. Viscount Cole and Mr. Philip Egerton’s Accowit of 
the Destniction of the Cam of Kii/doch^ in Franconia. 

Dear Sir, Oxford, July 8, 1829. 

T BEG to make public, tlirougli your Journal, an account 
^ I have just received from Lord Cole and Philip Egerton, 
Esq. of the recent desti*uction of the most interesting and cu- 
rious deposit of organic remains in Germany ; viz. that in the 
cave of Kiihloch in Franconia, and also of another cave of 
less importance adjacent to it. 

In my Iteliquicv l)iluvia?ice (page 137 ct seq. and PI. 18), 
I have given a detailed description and drawing of the Cave 
of Kiihloch '^. The enormous quantity of black animal earth de- 
rived from pulverized bones, constituted its peculiar feature ; 
and I have endeavoured to explain the causes of this peculia- 
rity by the form and features of its entrance, which, as they 
have now been nearly obliterated, and may hereafter be found 
not to correspond widi iny description, I wisli to record the 
fact and time of their obliteration, by the publication of the fol- 
lowing letter. And remain, 

Your obedient servant, 

To R. Taylof'i Esq. William Buckland. 

My dear Sir, Schaffliauscn, June 26, 1829. 

Lord Cole and myself are just returned to Schaffhausen 
from a three weeks visit to the antediluvian caverns of Fran- 
conia; and knowing the great interest you feel in their welfare, 

I write to inform you ot the melancholy fact of the total de- 
struction of the deposit of bones in the caves of Kiihloch and 

* Dr, Biickland’s account of the cave of Kiihloch will be found in Phil. 
Mag. vol. Ixii. p. 1J2; anil also, together with M. rhevreul’s analysis of 
the animal earth, in Ann. Phil. N.S. vol. ix. p. 284. — Enix. 

Kabenstein. 
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Rabenstein. His Majesty the king of Bavaria having an- 
nounced his intention to visit Rabenstein, the owner of that 
castle has thought fit to prepare these two caves for his recep- 
tion ; in order to do which, lie has broken up the whole of the 
floors, pounding the larger stones and bones to the bottom for 
a foundation, and spreading the earth and finer particles to 
form a smooth surface over them. Conceive our horror on 
arriving at Kiihloch, at finding thirty men at work, wheeling 
out the animal earth, to level the incliiuition of the entrance, 
by which you have so satisfactorily explained the phaenonienon 
of the absence of pebbles and diluvial loam in this remarkable 
cavern. There was not a bone to be found there when we 
arrived ; however, with a little management we contrived to 
obtain two beautiful fragments of lower jaws of hyaena, be- 
sides some very good bears’ bones, and one ulna that had been 
broken during the animal’s life, and the sharp edges of the 
fracture rounded off by the absorbents into a smooth stump. 
We likewise procured from one of the workmen, teeth of a 
fox, of a tiger, and molar tooth of the right lower jaw of rhino- 
ceros, — all of which he said he picked up in Kiihloch. 

In the cave of Rabenstein they found very few bones, but 
a great many old coins and iron instruments. I am happy to 
say we also found in the cave of Zahnloch, the large block of 
stone which you describe as polished by the paws of the ante- 
diluvian bears ; it was almost concealed by a pile of earth near 
the entrance of the side chamber in which it stands. The angles 
and surface of the block have certainly been rounded by some 
agent anterior to the formation of its present coat of stalagmite. 
I broke off this stalagmite in many places, and found the stone 
in the same state underneath, as in the parts that had not been 
encased by it. We have brought you a large specimen of it, 
in order that you may judge for yourself. We worked for six 
days in Gailenreuth, and were very lucky in finding an entire 
lower jaw of the Fells spclcea^ a perfect pelvis of the Urstis 
spelceits^ and a very good collection of hymna, wolf, and fox 
teeth, besides bear’s teeth and bones in abundance. We like- 
wise found an immense quantity of fragments of old sepulcliral 
urns. We found also the same in the caves of Zahnloch and 
Scharzfeld. 

At Bonn, we obtained from Professor Goldfuss the tibia of 
a deer from the cave of Sundwick, cracked, and having the 
marks of hymna’s teeth, exactly corresponding with tliose on 
your tibia of an ox from Kirkdalc. We procured also a gnawed 
rhinoceros bone from the same locality. Believe me. 

My dear Sir, yours sincerely, 

Philiv ul Malpas Egkrton. 

XV. Ana. 
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Mr. Major’s Analysis of British 

XV. Analysis of British and Foreign Ships of War. By Mr. Major, 
formerly of the School of Naval Architecture. 

[Continued from p. 46.] 

Table III. Analytical Table of French Ships of the Line. 

[Translated from the Ordinance of the Minister of the French Marine in 1786, and 
reduced to English Measurement.] 

Nature of the Elements. l^OGuns llOGuns, 80Guns.| 74Guns ^64Guns, 



Feet, 

Feet. 

Feet, 

Feet. 

Feet, 

Length from head to stern 

209-48 

198-29 

196-16 

181*23 

166-31 

Breadth moulded 

.53-;3 

52-77 

51-17 

47*44 

4,i71 

Depth in hold 

26(!5 

26-12 

25-32 

23*45 

21-32 

Draught of water, light | ^ _ 

18-65 

14*92 

18-47 

14-56 

18-12 

12-79 

16-69 

11-63 

15-45 

11-82 

Draught of water, loaded | ' 

26*65 

24*22 

26-29 

23*63 

23-98 

22-38 

22-92 
21 14 

21-05 

19-98 

Total weight of ship and stores when \ 

Tons, 

To71S. 

Tom. 

Tons, 

Tam. 

victualled and furnished for six > 

5057*1 

4738-04 

3687-2 

2938-7 

2217*2 

months 3 





Difference between ships of the same ) 
rate j 

228-47 

202-44 

121-46 

110-86 

62-66 

Weight of water displaced when \ 

light (perinchL. J 

We^ht requisite to sink the snip } 
one inch when loaded S 

22-65 

20*24 

18-31 

15-09 

12-29 

27*95 

25-06 

21-3 

19-5 

15-9 

Height of lower battery above water 

F/.5-68 

5-33 

5-86 

5-86 

5-33 

Number and calibre of guns on ^ 
lower battery J 

32-36 P 

30-36 F 

30-36 F 

28-36 F 

26-14 P 

Do. on middle deck 

34-24 

32-24 




Do. on upper deck 

34-12 

32-12 

32-24 

30-18 

28-12 

Do. on quarter deck Sc forecastle 

20-18 

16-8 

18-8 

16-8 

10-6 

Equipage in war... Number of men . . 
Do. in peace.. .Number of men 

1098 

1037 

839 

690 

623 

764 

727 

581 

472 

354 

Weight of hull and masts, .in tons.. . 

2410 

2313-6 

1739-05 

1.385-26 

1079-68 

Height of centre of gravity from keel 

FV.14-39 

13-85 

13-41 

12-18 

12-43 

Distance of do. from centre of vessel. . 

2*39 

1-42 

1-68 

2-69 

1*59 

Height of metacentre above centre l 

13*14 

12-79 

12-96 

12-96 

11*46 

of gravity 5 

Weight of ordnance in tons.. 

478*14 

471*39 

361-5 

302-69 

19.28 

— of cordage and rigging 

318*12 

258-35 

236-18 

212-08 

1.54*24 

— of water for three months. . . . 

303*66 

282-45 

227*5 

185-08 

140*74 

— of butts and casks 

50-13 

47-24 

38-56 

30-85 

23-14 

— of provisions for six months. . 

594-79 

686-59 

431-39 

354-27 

268-47 

— of equipage 

132*07 

124-84 

100-74 

82-.9 

63*62 

— of stores, captain and officers’ 

61*69 

55-91 

33*74 

28-92 

24*58 

of clothing and boats 

38-56 

34-6 

28-92 

24-1 

19*28 

of iron ballast 

482*0 

385-6 

347*04 

236-18 

173*52 

— of stone or shingle ballast. . . . 

187*98 

177*37 

142-67 

96-4 

77*12 


2647*14 

2424-34 

1948-24 

1.5.53-47 

11.37*51 

Weight of hull and masts . . . ; . 

2410-0 

2313-6 

1739-05 

1385-^6 

1079-68 

JVi^l displacement, as above 

50.57*14 

4737*94 

.3687*29 

2.938-73 

2217*19 


Table 
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Table IV. 

Analytical Table of French Frigates. 

[Translated from the]Ordinancc of th^ Minister of the French Marine in 1785, 
and reduced to English Measurement.] 


Nature of the Elements. 


Length from head to stern 

Breadth moulded 

Depth in hold 

Draught of water abaft (light) 

Ditto forward 

Load draught of water abaft 

Ditto forward 

Total weight of ship and stores, with 
six months provisions .... in tons 
Difference between ships of the same 

class 

Light displacement for an inch .... 
Weight requisite to sink the ship an 

inch when loaded 

— ■ in hull and masts 

of metal on gun deck 

on quarter deck 

and forecastle . 

Number of crew, in war . . , 
in peace . 

Height of guns above water 

of centre of gravity from keel 
Distance of centre of gravity before \ 

middle S 

Height of mctacentre above centre } 
of gravity 5 

Weight of ordnance 

of cordage and rigging, ex- 
clusive of masts. 

Water for three months . . . 

Weight of casks 

“*rovisions for six months . . 

Weight of crew 

"^aptain and officer’s stores. 

Men’s clothing and boats.. . 

'ron ballast 

Shingle or stone ditto 

Total weight of equipment . 
Weight of hull and masts . 

Total displacement .... 


18 

12 

Corvette 

Advice 

Poundei 

Pounde 

20 Gum 

Boats. 

Feet. 

Feet. 

Feet. 

Feet. 

\53-2 

144-98 

119*4 

85-28 

38-91 

36-78 

30-2 

25-58 

19-U 

18-65 

16-27 

12-79 

1332 

12-00 

11-27 

8-79 

9-14 

9-06 

8-96 

8-52 

1705 

16-34 

14-12 

12-26 

1616 

14-65 

12-52 

10-77 

1425*75 

1120-16 

626-34 

256-4 

60-12 

42-41 

22-17 

21-16 

10-06 

9-16 

6-26 

4-58 

12-87 

10-8 

7-23 

3-37 

641-06 

562-01 

256-4 

135-91 

28-18 P 

26-121- 

20-6 P' 

4-4 P 

12-8 

6-6 



314 

261 

120 

50 

222 

181 

120 

50 

Ft. 6*92 

6-39 



9-7 

9-1 

6-9 

6-5 

1-3 

1-2 

2-7 

4-4 

12-7 

11-61 

8-6 

7-1 

Tom. 

Tons. 

Tons. 

Tons. 

126-2 

82-9 

37-59 

2-89 

123-3 

88-68 

46.27 

23-13 

86-76 

70-3 

32-77 

18-3 

14-46 


4-82 

2-89 

161-21 

132-06 

42-42 

25-30 

37-59 

30-83 

14-46 

6-04 

19-28 

17-34 

8-67 

5-78 

17-35 

14-45 

12-54 

,8-66 

140-7 

86-74 

53-04 

1.9-28 

57-84 

23-13 

17-35 

9-64 

784-69 

558-15 

269-9 

121-98 

641-06 

562-01 

256-4 

135-92 

425-7 

120-16 

526-34 

257-38 


Table 
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Table V. 

Analytical Table of Swedish Ships of Wav, 

[Translated from Chapman’s “ Proportions for Ships of War,” p. 8^, Table No,33, 
published at Carlskrona, 1806 : the whole being reduced to English Measure.] 


Nature of the Elements. 

llOGuns. 

94 Guns. 

1 80 Guns. 

74 Guns. 

66 Guns. 



Endish Feet. 



Displacement, witliout the exterior 7 
planking = D in cubic feet ) 

141715*12 

118931-3 

97056-9 

89383-1 

82245*2 

Ditto in tons.. 

Ditto ‘ t9 tlie outside of ^ 

4060*6 

3407-7 

2780*94 

2561*1 

2356-5 

plank, in tons ; or the total dis- > 
placement 3 

4263-6 

3578-0 

29249 

2689*17 

2474*3 

Length on the construction water- -i 
line 5*1845 D ... 3 

201*46 

190*81 

180*66 

174-73 

170*25 

Addition on the ends = •• 

2*42 

2-29 

2*17 

2*1 

2*04 

7 

Of tliis is added forward f 

1*69 

1*6 

1*52 

1*47 

1*42 

Ditto Ditto abaft •• 

•73 

•69 

*65 

*65 

•62 

Lengdi of the ship, measured on 3 
the line of Hoatatioii between > 

Main brcaddi on water-line for") 

203-88 

193-10 

182*83 

176-83 

172*29 


••■•HSUi 

Do. for ships of 2 decks J 

5474 

51-91 

49-59 

48*21 

47*2 

Main breadth with plank on 

55*5 

52*61 

.50*25 

48-9 

47*9 

D 

12*73 

17*56 

11*91 

16*49 

11*0 

10*5 

14*69 

1015 


15-34 

1415 

Exponent of the parabolic curve,^ 

which expresses the arciis of the 






transverse sections (the less it is 
the sharper is tlie ship fore and j 
— — — tJ. ............ J 

2*56 

2*52 

2-47 

2-44 

2*42 





* 

alt; - « 

^main section area to outside fj 

969-26 

861*79 

766*51 

713-63 

675*21 

the timbers =sl5ir — <p J 


^ construction depth = 2*37402 ) 
fr 0*7W =s (1 ) 

21*18 

20*18 

18*76 

18*48 

18*01 

a depth to upper edge of rabbet of 1 
the keel = 1*503 d ^'^7 == q ... 5 

21-33 

20*43 

19*5 

18*95 

18*53 

^ from exponent =» 

4-85 

4-43 

404 

3-84 

3-69 

Floatation half area moulded - 3 
't i>F 1'(H5 f 

4862*46 

4343-41 

3908*13 

3665-25 

3488*84 

Floatation exponent- ^ iJL— \V ’ 
Moment of stability for tliive-"| 

6*38 

6-144 

5-95 

5-82 

5*74 , 

deckers, in cubic ibet of water, 






= ^ - 5 ibr two deckers 

2151103-5 

1724127*0 

L401902-1 

125826-1 

1122411*6 







.."JP = P D J 






DlsShee of centre of gravity of 






disptaoOSient metacentre, or i 

1478 

1412 

13-71 

13-47 

13*29 

/-^-X \ 
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and Foreign Skips of War. 
Tablb V. {concluded,) 


Natu re of the Elements. 
Exponent ot displacem*. from wa- 
ter-line to tliokeel=s 5^:515 = • 
Centre of gr. of displace ment f rom 
.. J+T.5i+I.».25+4 

Metacentre above water-line 

=« « 

Common centre of gravity of ship 

above water-line » 

Distance of metacentre above cen- 
tre of gravity «= a ) 

To have the same stability in all ) 
these ships with the same surface r 
of sail, a must be equal to . . . . ) 
Centre of gravity before middle 


of water-line ' 


Middle of the water-line I abaft 
the middle of the water-line 

L « 0*2/ 

Centre of gravity before the middle 

of the water-line I = a 

^ sec tion b efore centre of gravity 

11 . 714-1 

^ section before middle of water- 
line / == a. 7i4-ii 

From the abaft end of the water- 
line i to ^ = P 

Distance, for design, between tlie 
P 

sections abaft 

From the fore end of the water- 
line I to <py for design, - Q 

Space between the sections, before, 

== 9l 

'10 

Height of lower portsills above wat 
Weight of guns, shot, wads, pow- 
der, carriages, in cubic feet 

Ditto, in tons 


Gunners’ stores of above, to ( 

add, in cubic feet of water . . . . j 

Ditto, in tons 

Weight of ballast in cubic feet of 

water 

Ditto, in tons 

Number of men 

Weight of hull, rigging, boats, an-’' 
chors, &c. or the weight of ship ' 
without guns, stores, ballast, and 1 

provisions, in cubic feet ^ 

Ditto, ill tons 

Burthen of the ship, viz. guns," 
stores, ballast, water, and provi- 
sions, in tons * 


0 . 32 . Am, 1829 . 


llOGuns. 

94 Guns. 1 

80 Guns.' 

74 Guns. 

G6 Guns. 


Engluh Jf'ect. 



^ 2-133 

2-044 

1-95 

1-87 

1-82 

8-572 

8-105 

7-598 

7-308 

7091 

6-43 

6-22 

6-31 

e-M 

6-39 

2-73 

2-32 

2-16 

2-17 

2-18 

■ 3-71 

3*90 

4*15 

4-18 

4-21 

3-709 

3-88 

4.02 

4*17 

4-23 

► a-es 

2-54 

2-4 

2-32 

2-26 

•485 

•455 

-436 

•407 

•407 

... 

2-987 

2-83 

2-73 

2-66 

1152 

10-79 

10*1 

9-68 

9-38 

► 1412 

13*33 

12-5 

12-0 

11-64 

1 14-94 

\ 

108*7 

102-8 

99-32 

96-8 

1 11-49 

10-87 

102-8 

993 

9-68 

1 

1 85-68 

1 

81-28 

7701 

74-59 

72-78 

1 8-56 

8-12 

7-7 

7-45 

7-27 

•r 0-28 

6-3 

6-71 

6-62 

6-54 

21194 

16882 

136I2 

11737 

10693 

6O7 

483 

390 

336 

306 

[ 635-8 

506-4 

408-3 

352-1 1 

320-8 

^ 18-1 

14-4 

11-6 

10-06 1 

9-1 

1 16851 

13156 

10332 

8924 i 

81223 

^ 482-8 

376-9 

296- 

255- 

232-7 

1000 

848 

706 

658 , 

606 

1 70688-3 

67907- 

57390 

51771 

1 

47832' 

2025 

1945 

1644 

1483 j 

1370 

j. 2238-6 

1633 

1276-9 



1, 4263-6 

3578- 

2920-9 


im-' 




98 Mr. Major’s Analysis of British and Foreign Ships of War. 


Table VI. 

Table (f Elements for Swedish Frigates, reduced to English Measure. 


[From Chapman’s Treatise on Ships of War, published in 1806. 


Nature of the Elements. 

44 Guns. 

40 Guns. 

36 Guns. 

28 Guns. 

26 Guns. 

10 Guns. 

rMain deck, Sw. calib. 
J Do. in Engl, calibre 


26-24 P" 

24-18 P' 

22-12 P‘ 

20-12 P" 

10^" 

Engl*28*ll 

Eiigi.22‘18 

16-86 

-11-24 

— 11*24 

— 3-75 

™n«l Quarterdeck, & force 
° IDo. in English calibre 

.J18-12 
-1 11-24 

14-8 
— 7-49 

12-6 

—5-92 

6-4 

-3-7.') 



No. of crew 

400 

5 

330 

278 

6 

m 

4f 

179 

62 

No. of months provisioned fo] 

5 

4 

Weight of guns and ammu- ) 
nition at 60 shot per gun ) 
Weight of crew with effects 

Tom, 

166-15 

Tom, 

127-63 

Tom, 

88-75 

Tons, 

52-89 

Tons, 

39-01 

Tont. 

7-69 

42-38 

34-96 

29-45 

22-56 

18-96 

6-51 

Provisions, casks, wood for 







five months, and water > 
& casks for half the time 3 

252-51 

208-3 

175-5 

127-9 

97-9 

26-5 

Ballast, in tons 

149-64 

123-13 

99-48 

66- 

53-8 

19-8 

Weight of ordnance and! 







stores, crew and effects, [ 
provisions, water, wood, f 
casks, and ballast J 

610-68 

494-02 

393-18 

269-35 

209-67 

59-50 

Weight of bull, in tons 

Roundhouse, boats, ^c.*] 
cordage to tackling, sails, 

749-07 

605-94 

482*2 

330-1 

257-1 

72-67 

anchors, rope, cables, 1 
blocks, dead-eyes, mas- f 

170-32 

141-59 

116-06 

83-43 

67-14 

22-3 

ters* and carpenters^ 
stores, in tons J 







Total displacement to out- ) 
side of timber, in tons. . ] 
Weight of plank , . 

1530-07 

76-5 

1241-5 

62-7 

991-44 

49-5 

682-88 

34-14 

j 

533-91 

26-69 

154-37 

7-71 

Displacement to outside of"j 
plank, alloi!^ing the plank > 

1606-57 

1304-2 

1040-9 

717-02 

560-6 

162-08 

to be of displacement J 

Length of .water-line, in feet 

liiO-l 

149-5 

138-9 

122-9 

113-5 

73-2 

Moulded breadth of water- ? 
line ) 

41-63 

39-41 

37-15 

33-68 

31-57 

22-77 

Depth of ^ to upper side ) 

of keel } 

Height of lower portsill ) 
above water $ 

16-38 

15-29 

14-2 

12-65 

11-58 

7-68 

8-44 

8-11 

7-55 

6-82 

6-16 

4-38 

Area of ^ in square feet ) 

without plank 5 

Area of floatation with^ plank 

489-38 

426-57 

367-9 

287-8 

' 244-9 

108-1 

5593-59 

4910-9 

4209-7 

3404-6 

2905-6 

1340-46 

Heightofmctacentreaboye'l 




10-96 

10-51 

8-55 

centre of gravity of dis- V 
placement J 

12-56 

12-12 

11-86 




Centre ofgrav. of displace- ^ 
ment beibw water-sect “. ) 

5-79 

6-£7 

4-96 

4*33 

3-91 

2-53 

Cent, ofgrav.abovefloatation 

2-34 

2-24 

2-07 

1-83 

1-69 

M2 

Metacentre abote floatation 

6-77 

6-75 

6-9 

6-63 

6-60 

6-04 

Do. above centre of gravity 

4-43 

4-51 

4-83 

4-8 

4-9 

4-9^2 

Excess of draught of Water } 
abaR^iifver that forward ) 

1*73 

1-65 

1-58 

1-46 

1-38 

1-06 
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XVI. An Abstract of the Characters ^Ochseuheimer’s Genera 
of the Ijepidoptera of Europe; imtk a List of the Species 
of each Genus, and Reference to one or more of their respec- 
tive leones. By J. G. Chi ldren, F,R.S. L.SpE. F.L.S. ^c. 

[Continued from p. 16.] 

Genus 60. APAMEA, Och$,^ Treitsch. 

(St^hens*.)^ 

(Curtis.) 

Wings, deflexed during repose; anterior elongate triangular, 
obtuse, the apex in some species slightly acuminated. 
Antennce very slender, pubescent beneath, pilose in the males. 
Palpi moderate, subclavate, the basal joints clothed with elon- 

i rate broad scales, the terminal exposed, obtuse, not so 
ong as the basal, very slender, compressed, the apex ob- 
tuse, the intermediate joint as long again as the first, 
slightly bent and somewhat acute at each extremity, 
basal joint a little curved, rather slender at the base : 
maxillce as long as the antennm. 

Head 

• The recent publication of the 27th and 28th Numbers of Mr.Stephens’s 
“ Illustrations of British Entomology,’' enables us to make some useful addi- 
tions to the genera wc gave last month ; and first we shall supply the mi- 
serable deficiency of Treitschke’s generic characters of Hadena, by copying 
those given by Stephens atp. 170 of the second volume of his “Haustcllata.’* 
“ Palpi short, nitlicr slender, slightly ascending, clothed with hair and scales, 
triarticulate; terminal joint rather exposed, short, subovate: the basal 
joint curved, in general rather shorter and stouter than the second, 
which is a little attenuated towards the apex ; terminal subovate, ob- 
liquely truncate : maxillae about the lengtli of the antennae. Aniennoi 
short, rather stout, in general simple, with the under side ciliated in 
the males, or obscurely subserrate, with a distinct fasciculus pf hair on 
each joint within : head small, with a dense frontal crest ; epes large, 
globose, sometimes pubescent: thorax slightly crested: hodp stout, 
rather elongate, very acute in some females : wings slightly deflexed 
tliiring repose ; anterior obscurely denticulate on the hinder mai'gin : 
in general of gay colours, sometimes with pale reticulations, and mostly 
with a pale undulated striga, in which is usually a conspicuous angu- 
lation, resembling the letter W, near the posterior margin ; stigmata 
distinct ; posterior wings with an obscure emargination towards the 
costm: larva naked, generally of lively colour : pupa subterranean.'* — 
Euplexia, Steph. 

Of the fourth species of Treitschke's fifty-sixth genus, Phlogophora luci- 
para {Noctua Itbciparay Linn.), Stephens has made a new genus by the 
name of Eupfexia, to which he assigns the following characters. 

Euplexia. 

“ Palpi moderate, subclavate, clothed with elongate scales, the terminal 
joint exposed, obtuse, rather slender ; basal joint slightly curved, ratner 
longer than the third, which is somewhat attenuated and acute ; thp 
second as long again as the third, and gradually attenuated to the 
apex, which is obliquely truncate ; maxillcB long. Ardennes stout, elon- 
O 2 gate. 
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Head with a <lense fascicle of scales on the crown : eyes glo- 
bose^ naked: thorax subquadrate, slightly crestedy'the crest 

anteriorly 

gate;, closely ciliated in the males, with a few short bristles in the fe- 
znales : head small, with a dense frontal crest : eyei naked : thorax 
stout, subquadrate, with a double crest posteriorly: abdomen moderate, 
caridated, and crested on the back, the crest on the third segment very 
long and conspicuous, the terminal segment in the males broad, semi- 
circular, and fringetl with long fascicles of hair; in the females some- 
what triangular, and but slightly fringed : wings short, entire, deflexed, 
and longitudinally wrinkled during repose : eilia eniarginate : stigmata 
> very large. Caterpillar naked, srnootn : pupa subterranean.”— 
lllust, Brit» EiiU Uaust, 111. 3. 

Stephens mentions only one species of Euplexia. 

Trachea, Ochs. (Genus 59.) 

Palpi moderate, the basal joint pubescent, the second densely clothed 
. with scales, the terminal minute, exposed, ovate ; basal joint stouter 
and shorter than the second, a little bent; second s(( ’ifest at the 
base, rather attenuated at the apex ; terminal one-third as long as 
the second, rather slender, ovate ; maxillce elongate. Antenna: simple 
in both sexes, pubescent beneath and ciliated in the males : head with 
a dense fronti crest, produced into a tuft at the base of each antenna; : 
eyes globose, naked : thorax stout, quadrate, crested anteriorly and 
posteriorly : abdomen elongate, carinated and crested on the back in 
both sexes ; male with a small anal tuft : wings deflexed during repose, 
anterior elongate-triangular, the posterior margin faintly denticulated ; 
posterior ovate-triangular. Caterpillar naked, smooth : pupa subter- 
ranean.”— /. c\ p. ^1. 

The only species whicli Stephens enumerates as of this genus hNoci. atri’- 
pliciSf Linn., the first in Treitschke’s catalogue, and constituting hisFamily A. 
—For Treitschke’s three remaining species, viz. Prcecox, of his Fam. B., 
and Porphyrea^ and Piniperday Fam. C., Stephens has adopted as many 
distinct genera, Actebia, Scotophila, and Achatia, with the following 
characters assigned them respectively. 

Aoteria *, Stephens. 

** Palpi short, robust, porrected obliquely, densely clothed with com- 
pact scales; the terminal joint exposed, subrhoinbic ; the two ba- 
sal joints nearly of equal length and stoutness, the first curved, the 
second shuttle-8ha])ed, the terminal slender, elongate-ovate : maxilla: 
elongate. Antennce elongate, slender, pubescent beneath, ciliated on 
each side in the mules; the basal joint large [and squamosc: head 
small, with a dense frontal crest : eyes large, globose, naked : thorax 
slightly crested posteriorly ; abdomen elongate, somewhat depressed, a 
little pilbescent at the base, slightly cannated in the males, with a 
small anal tuft; stouter in the females : wings deflexed during repose ; 
anterior very narrow, linear, entire, glossy ; posterior ovate-triangular, 
entire. Caterpillar naked, smooth ; pupa subterranean.”— 5/cpA. /. c. 

, p. 20. 

Only one species. 

Scotophila ^ Stephens. 

“ Palpi rather distant, porrected obliquely, slender at the base, subclavatc, 
the two basal joints clothed with rather elongate scales, the apical mi- 
nute, exposed, somewhat acute; the basal Joint about two-thirds the 


* Ajctu Ixtiva ; filoa ww. ** ^SKorag tenebra, (pt'hta am. 


length 
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unteriprly and posteriorly bifid: abdomen moderate, 
scarjcely tufted on the l>ack and sides, the apex with a 
small tuft, obtuse in the males, acute in the females. 

Larva naked; pupa subterranean’**'. 

Ochsenheimer, or rather Treitschke, has divided this genus 
into four families. 

Fam. a. — W ith a very bright white or yellow reniform spot 
on the fore-wings. 

Fam. B. — Small species (N. Pusillae, Fam. V. Wien. Verz.), 
with bright metallic markings on the fore-wings. 

Fam. C. — Larger, generally dark coloured, species, with the 
fore-wings long, and rounded at the extremities. 

Fam. D. — Colour inclining to copper-red, with the fore-wings 
shorter, and pointed at the extremities. 

Fam. a. Species. Icon. 

1. Ap. Nictitans^ Linn. Ernst, VI. PI. CCLVII. f. 394. 

a. b. 

2. — Didyma^ Borkh. Ernst, VI. Pl.CCLVI. fig. 390 & 

392. & PI. CCLVII. f. 393. 

3. — Ophiogramma^ Hiib. Ernst, VIII. Pl.CCCVI. f. 529. 
Fam. B. 

4. Ap. Furuncula^ Hiibn. Hubn. Noct. Tab. 117. fig. 545. 

(mas.) 

5. — CaptitinculajTve\t\ — — — 

length of the second, stout, reniform, the second more slender, rather 
tumid at the base, the apex attenuated and truncate ; terminal sub- 
ovate, obtuse : max^<B elongate. Aniennos long, ' pubescent beneath, 
stout, subserrate, and slightly pectinated in the males ; slender and 
simple in the females : head small : eyes globose, naked : thorax sub- 
quadrate, not crested : abdomen moderate, rather depressed, acute at 
the tip in the females, with a tuft in the males : whtgs entire, deflexed; 
the anterior narrow ; posterior rather large. Caterpillar naked : pupa 
subterranean.” — Steph, /. c, p. 18. 

Only one species. 

Achatia, Hiibn. 

Valpi very short, nearly concealed by long hairs, the terminal joint not 
visible ; the two basal joints robust, the first as long again, and stouter 
than the second, slightly curved, second attenuatedf the apex trun- 
cate, third minute, cylindric, truncate : maxiUcB elongate* Antenna: 
rather long, slender, and simple in the females, subserrated, and rather 
robust in the males, pubescent beneath ; head minute, scarcely visible 
from above : eyes small, naked : thorax large, downy : wings defiexed 
during repose; anterior entire, obtuse : abdomen short, ratJier stout, 
pubescent on the sides, and at the apex. Caterpillar naked, smooth : 
subterranean;*’ — Steph, l,c, p. 19, 

Only one species. 

* Characters from Stephens. Haunt, III. p. 6. 

t Ap. alls anticis fuscis, fascia media obscun'orc, stigmate reniformi fas- 

ciaque extern^ albidis.— Ochs, Trcilsch, V. pars 11. 96. 

6. Ap. Suf- 
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Species. Icon. 

6. Ap. )Sttj^rM»«da,Treit.* 

7. — £rtrifrKnfcj<?a,Hubn.t Ernst, VIII. PI. CCCXIV. f.S'IS. 

8. — StrigiliSf Linn4«« Ernst, VIII. PI. CCCXV. f. 551. 
Fam. C. 

9. Ap. Cmnexa, Borkh.J Ernst, VI. Pl.CCXXXIX.f. 351. 

10. — Testacea, Hnhn.l Ernst,VII.Pl.CCLXXVII. 1.451. 

11. — Basilinea\Yv}a.^ Ernst, VII. PI. CCLXIILf. 414. 

12. Ap. 

• Ap. alls anticis fusci.s, ciipreo argenteoquo splendentibus, macula in 
medio quadrata nigra.— O cAj. Treilsch, V. pars II. 97. 

+ Miana, Stepb. 

“ Palpi short, porrected obliquely, the two basal joints sparingly clothed 
with elongate scales, the terminal one exposed, somewhat acute, and 
placed obliquely, very slender when denuded ; the basal joint short, 
stouter than the following, which is slightly curved, nttenuated towards 
the apex, and nearly three times as long as the basal ; terminal elon- 
gate-ovate, nearly as stout as the second, and about the length of the 
basal : viaxilke elongate. Antennce short, finely ciliated and pubescent 
in the males, simple in the females : head with a frontal crest : eyes 
naked: thorax subquadrate, with a posterior dorsal crest: abdomen 
slender, with a small tuft at the apex in the males, and a little crested 
on the back : wings entire, deflexed, anterior elongate triangular, with 
indistinct, nearly concolorous stigmata. Caterpillar naked : pupa sub- 
terranean .” — Stephn Illust. BfiU Ent, IlausL III. p. 11. 

Stephens adds, that the species of this genus are distinguished from the 
Apameae, by their small size, nearly concolorous posterior stigmata on the 
anterior wings,* the smallness of their palpi, slenderness of body, and by the 
thorax not l^ing anteriorly crested. 

% Miana, Steph. — Next to his genus Miana, Stephens has introduced 
another new Genus, CELiENA, founded on four species, viz. Ce. renigera, 
Steph. (of which only three specimens are known) ; Ap. Haworthii, Curtis, 
VI. pi. 260; — Noct. Haw. MSS. (a Dublin species); and, with a 

mark of doubt. No. lancea, Esper. 'I'he characters of this genus are, 
Ceuena, Steph. 

“ Palpi not veiy snort, porrected obliquely, the two basal joints densely 
clothed with elongate scales, the terminal exposed, rather obtuse, 
sublinear : basal joint short, reniform, scarcely stouter than the se- 
cond, which is nearly linear, a little curved and slightly acute ; terminal 
stouter than the first, elongate-ovate, obtuse : maxillce elongate. An- 
tennee moderate, rather stoat, pubescent beneath, and ciliated in the 
males : head with a dense tuft of scales on the crown : eyes naked : 
thorax large, somewhat downy, not crested : body rather short and 
slender, tKe sides and apex tufled, the apical tuft largest in the males : 
wings deflexed, entire ; anterior elongate-triangular, obtuse ; stigmata, 
especially the posterior, conspicuous, not concolorous.”— Itlust. 
BriLEntWl. p,\b. 

The Celmnse are nearly of the same size as the Mianm, but are distin- 
guished from them by their broader anterior wings, with very conspicuous 
posterior stigmata, and the adjoining tiervures generally pale ; the palpi 
are more densely scaly, and the terminal joint somewhat linear and obtuse, 
not subacuminate ; the thorax is stout, and not crested. 

$ Hama, Steph. 

“ Ftdpi short, snbdavate, the basal joint clothed with elongate scales, the 
/ terminal exposed and conic, about as long as the first, subovatc, com 

pressed, 
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_ Species. Icon. 

Infesta^ Treitsch. Ernst, VIL PI. CCLXXXIX. 

£484. b. 

13. — Cespitis^ Fab.’**' ... Ernst, VII. Pl.CCLXXX.f. 459. 

Fam. D. 

14. Ap. Leucog7'apha^\i^.\ Hubn.Noct.Tab. 88.f. 411. (mas.) 

Tab. 124. f. 572. (mas.) 

15. — Bellay Borkh Hubn.Noct.Tab.l01.£477.(mas.) 

16. ~ Hubn.t Hubn. Noct.Tab.97.f.456.(raas.) 

£ 457. (foem.) 

17. — Cuprea^ Hlibn.... Hiibn. Noct. Tab.13. f.62. (fcem.) 

18. — Conjlua^ Treitsch. J 

19. — Hawor-thiiy Curtis. Curtis, Brit. Ent. pi. 260. 

Genus 61. MAMESTRA, Ochs.^ (Stephens.) 

Wings slightly deflexed during repose, anterior obscurely den- 
ticulated on their hinder margin, posterior simple. 

Legs short, sio\xt\ femora and tibice very pilose interiorly; 
tibial spurs moderate. 

Palpi short, triarticulate, densely clothed with elongate scales 

pressed, acute ; the first short, rather bent, the second stout at the 
base, considerably attenuated at the apex : maxilla: scarcely as long as 
the antennae. Antenrus moderate, rather stout, ciliated in the males, 
and sometimes subserrate, pubescent beneath, with a few bristles iii 
the females : Acad small, densely pubescent in the forehead : 
large, globose, naked : thorax stout, woolly, subquadrate, scarcely 
crested : wings deflexed during repose, not folded ; anterior rather 
long, emarginate on the posterior edge ; cilia nearly entire ; body mo-^ 
derate, carinated, and sometimes with some short fascicles of scales 
on the back ; the sides and apex tufted in the males, scarcely so in 
the females. CaterpUlar naked ; pupa subterranean.”— Illust 
Brit. Ent. Ill, 4, 

* CHARiEAS, Steph. 

t Lyta:a, Steph. 

“ Palpi slightly ascending, triarticulate, the two basal joints densely clothed 
with elongate, loose depending clavate scales, the terminal almost 
naked; the two basal joints of nearly equal length, the first slightly 
curved and very robust, the second more slender, gradually attenu- 
ated from the base to the apex ; the terminal minute, ovate obtuse : 
maxiUcc elongate. AntenncB rather long, serrated internally in the 
males, and ciliated ; simple in the females ; head and thorax downy, 
the latter stout and not crested : body rather short, slender, very 
downy at the base, slender posteriorly and tufted at the apex, and on 
the sides : wings horizontal, entire, very glossy ; anterior considerably 
rounded at the base ; posterior scarcely emarginate on the hinder mar- 
gin ; with a dark hmbria, and a more or less distinct transverse dusky 
striga, with a central spot of similar hue. Larva radicivorous ; pupa 
subterranean.” — Stejdi. tUiist. Brit. Ent. II. 107, and 199. 

t Ap. alls anticis hepaticis, maculis ordinariis pallidioribus, strigis obso- 
letis conduentihus,— Treitsch. VI. pars 1. p. 405. 


at 
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at the base, the terminal joint not very distinctly exjibsed ; 
tlie basal joint the length of the terminal, subconic ; the 
following as long again, more slender than the basal, sub- 
cylindric, a little bent, and slightly attenuated at the tip, 
which is obliquely truncate; terminal elongate-ovate: 
maxilla: rather long. 

Antenna elongate, rather slender, simple in both sexes, each 
joint producing a short bristle on each side, ciliated be- 
neath in the males. 

Head rather small, forehead densely crested : eyes rather large, 
globose, pubescent. 

Thotax subquadrate, with a bifid dorsal crest. 

Abdomen moderate, crested on the back, the apex with a small 
tuft. 

Larva naked, varied. 

Pupa subterranean.* 

Species. Icon. 

1. Mam.Pi52, Linn Ernst,VI.PI.CCLXXXVII.f.477. 

2. — Spleiidens^ Hubn. Hubn.Noct.Tab. 85. f.4()0.(foem.) 

3. — Oleraceaj Linn.... Ernst, VII. PL CCLXXXVIII. 

f. 479. 

4. Suasa, Hubn Ernst, VII. PI. CCLXXXVII. 

f. 478. 

5. — Aliena^ Hiibn.f... Hiibn. Noct. Tab. 94. f. 441. 

6. — jNiZgncan5,Vieweg. Hubn.Noct.Tab.ll().f.539.(fa?m.) 

7. — Chenopodii^ Fab. Hiibn. Noct. Tab. 18. f. 86. (mas.) 

8. — Albicolon^ Hiibn. Hiibn.Noct.Tab.ll7.f.542.(mas.) 

9. — Brassica:^\Anxi,^.. Ernst, VII. PI. CCLXXlX.f.4 56. 

10. — Fttrvaj Hubn Ernst, VII. PI. CCLXXXVI. 

• t: 474. c. 

11. — Persicaria:^ Linn. Ernst, VI. Pl.CCXXXII.f.335. 

12. — Treitsch. — — — 

Genus 62. THYATIRA, Ochs, Treitsch. (Curtis.) 

Legs^ anterior ; tibia: with a compressed spine on the inside ; 
middle and posterior tibia with a pair of spurs at their 
apex, one very small, the posterior pair with also two 
spurs below the middle. 

Wings^ deflexed, superior slightly hooked at the posterior an- 
gle ; inferior large. 

Antenna^ alike in both sexes, rather short, clothed with scales 
above, with short hairs bei eath. 

* Characters from Stephens. — Hatist. II. 191. 

+ Hama. Steph . — llausU HI. 4. ^ 

% Mam. alls aaticis nigrib, maculis strigisque ordinarifs rubescentibus ; 

posticis nigro-gribeis.— Treiisch, V. pars II. p. 159. 

Palpi 
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PalpU f)orrected obliquely, distant, triavticulate, longer tliaii 
the head, covered witli long hairy scales, the terminal 
joint clothed with short, close scales only; first joint shorl,, 
second long, attenuated, third as long as the first, slender, 
conical : maxilla: as long as the antennse. 

Jlead^ transverse. 

Thorax clothed with long, light scales, forming a transverse 
crest. 

Abdomen rather long and slender, with a small tuft of scales 
on the back near the base. 

Laivaj with six pectoral, eiglu abdominal, and two anal feet’’^^ 
Species. Icon. 

1. Thy. Batis^ Linn...... Ernst, VI. PI. CCXXXI. f. 333. 

Curtis, Brit. Ent. II. pi. 72. 

Imago ct larva. 

2. — Dcrasay Linn. ... Ernst, VI U. Pl.CCCVII. f. 530. 

Genus 63. CALPEf, Ochs.y lYciisch. 

Caly^tka, Ochs. 

Wings deflexed and crossing over one another, when at rest; 
the usHal renifbrm markings and macula^, indistinct, but 
the transverse bands well defined. 

AntouuCy strongly pectinated in the male. 

Species. Icon. 

1. Calp, 'I7ialictriy\i\\hx\. Ernst,Suppl.Pl.VlIl.f/J58.a.b.c, 

2. — Libairixy Linn.... Ernst, V. IM. CXCV. f. 25S. 

Genus (it. MYTHIMNA, Oc//.s’., Treiisch. (Stephens.) 

moderate; femora and libiee stout, and dt’nsely pilose in 
the males. 

WingSy slightly duflexed; anterior eniir(\ acute at the apex, 
with the stigmata nearly or quite ohlileruted ; posterior 
obsoletely emarginate on the hiiuler niaigin. 

Anlcniuc luodcralo, shortest in the females; finely ciliated in 
both sexes, stoutest, and somewhat pubescent beneath in 
the males. 

Palpi short, ascending, densely enveloped in scales, the apica: 
joint not exposed; triarticulate, the basal joint scarcely 
one-third as long as the second, bent; the second very 
long, slightly attenuated towards the apex, not so stout 
as the first, a little curved; terminal small, elongale-ovalc, 
siibacuminate, conic: maxilla: as long as the antenn'm. 

* ( ’hai*Mct*ers f’ronx C^irtis Pint, II. pi. 72. 

t KwAt.)?, an urn ; iVoin the peculiar hollows oFthe fore-wings. 

N. S. Vol. 6. No. 32. Ang. 1829. P Head 
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Head small, with a tuft of scales: eyes large, pubescent. 

Thorax slightly crested anteriorly. 

Abdomen elongate, densely tufted at the apex, and laterally in 
the males ; somewhat obtuse in the females. 

Jtarva naked, with longitudinal streaks. 

Pupa subterranean^. 

The genus is divided by Treitschke into three families, ac- 
cording to the markings on the wings. 

Fa3M. a. Species. Icon, 

1. Myth. Oxalina^ Hiibn. Hiibn. Noct.Tab. 45. f.219.(mas.) 

2. — Acetosellce^Vah..,, Hiibn. Noct.Tab. 45.f.220. (mas.) 

Fam. B. 

6. Myth. Turca^ Linn.... Ernst, VII. PI. CCXCIV. f. 497. 

4. — Lithargyria^\i\\hi\. Ernst, VII. Pi. CCXCV. f. 499. 

5. — Albipuncta^Y'dh,,, Ernst, VII. PI. CCXC^IV. f. 498. 

6. — Conigcra^ Fab. ... Ernst, VII. PI. CCXCi. f. 492. 

7. — Imhecilla^ Fab. ... Hlibn.Noct.Tab. 120.f.555.(mas.) 

S. — Hiibn Hiibn. Noct.Tab.84. f. 895.(mas.) 

Fam. C. 

10. — Neglccfu^ Hiibn.f .. Ernst, VII. PI. CCLIX. f. 401. 

Genus 65. ORTHOSIA, Ochs.y Trcitsch, (Stephens, Curtis). 

Legs moderate. 

J'Vi?igs slightly deflexed, entire; anterior elongate, the apex 
slightly rounded or somewhat acute; posterior short, 
ovate-triangular. 

Palpi nearly horizontal, densely clothed with elongate scales, 
the terminal joint scarcely projecting; triarticulate, basal 
joint a little bent, above half the lengtli of the second, 
and more robust, second nearly straight, terminal about 
the length of the basal, obscurely pear-shaped : maxillce 
shorter tlian the antennae. 


* Cliaraclcrs from Stephens.— TI. 149. 
f SroKTiA, Steph. 

Palpi slightly ascending, densely clothed with sqiianiosc hair; the tcr- 
ininal joint exposed, triarticulate; the basal joint rcnilbrin, stouter than 
the fuliowing; the second as long again as the first, a little attenuated 
towards the apex; terminal minute, ovate, obtuse; nutxilUc about the 
length of the antenme. Anfenncc moderate, stout and ciliated in the 
males, slender and simple in the females : head small : eyes naked ; 
thorax stout, woolly, not crestca : win^ts slightly deflexed, short ; an- 
terior obtuse and rounded posteriorly, with disUnct stigmata: body 
* rather short, the male with a tuft at the ape)^ the female with the 
apex acute : legt with the femora very pilose. Larva naked ; pvpa 
subterranean.”— jLS/r/7/frw.s# Ilbist, BriL Enl, II. p. Io.3. 


Antenna. 
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Antenmie simple in the females; bipectinated or ciliated in the 
males. 

Head small, with long scales above. 

Thorax not crested, stout, w'oolly. 

Abdomen short, tufted in the males, acute in the femalesf. 
Sj)eci<-s. Icon. 

1. Orth. C(ecimac^daf^'^^^. Ernst, VII, PI. CCLXIV. f. 415. 

. c — f. 

2. — ImtahiUs^ Fab Ernst, VII. PI. CCLXIII. f. 414. 

d— h. 

3. — Munda^ Fab Ernst, VII. PI. CCLVIII, f. 396. 

4. — Hiibn.... Hiibn. Noct.Tab.29. f. 136.(mas.) 

(4^. — lAinosa^ Haworth, Curtis, Brit. Ent. PI. 237.) 

5. — - Lota^^Jivm Ernst, VII. PI. CCLIX. f. 400. 

6. — Macilenia^ Iliibn. Ernst, VII. PI. CCLXI. f. 409. 

7. — G>y/ 677/5, Fab Ernst, VII. PI. CCLXIII. f. 414. 

a — c. 

8. — Opinia^ Iliibn. ... Hiibn. Noct.Tab.90. f.424. (mas.) 

9. — PopidethYiih Ernst,VII.Pl.CCLXIl.r.412,b. 

10. — Stabilise Hiibn.... Ernst, VII. Pi. CCLXII.f.412.c.d. 

11. — Carnea, Thunb.,, Hubn.Noct.Tab.81. f.377. (foem.) 

12. — Mimosa, Fab Ernst, VII. PI. CCLXII. f. 41 1. 

13. — Cruda, Gbtze Ernst, VII. PI. CCLXII. f. 413- 

14. — Hiibn Hiibn. NoctTab. 34. f. 163. (foem.) 

15. — Nitida, Fab Hiibn. Noct. Tab. 38. f. 180. (foem.) 

16. — Humitis, Fab Ernst, VII. Pl.CCXCIX.f.508. c. 

17. — Pistacina, Fab.... Ernst, Vll. PI. CCLVIII.f. 397. 

18. — Idtura, Linn Ernst,VII.Pl.CCLVIII.f.399.a.b- 

[To be continued.] 

XVII. A Description of the Suhgenus Epiphyllum. By 
A. H. Haworth, JEsq, I\L.S. S^'c. 

To the Editors of the Philosophical Magazine and Annals. 
Gentlemen, 

TTAVING just examined a new and specious plant of the 
subgenus Epiphyllum of the Cactcean order, at Mr. Tate’s 
choice Nursery, in Sloaiie-street (where so many new tropical 
plants are found), I send you hereunder a full description of it. 
And in order to make the communication a little more accepta- 
ble to your botanical readers, I have added to it a monographi- 
cal sketch of all the other species o\' Epiphyllum, with new sec- 
tions and characters to elucidate the whole, as far as known to 
me, which are seven in number. The new species is named 

t Characters from Stepliens’s lUnsU Brit. Ent. llaustAL p. 139. 

P 2 Ackermanni, 
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AcJccrmannif in compliment to the son of Mr. Ackermann in the 
Strand, London, its meritorious introducer into this country. 
I remain, &c. your old correspondent, 

A. H. Haworth. 


Classis et Ordo. Icosandria Monogynia. 

Ordo Nat. Cacte/t:, DeCandollc ProihSijst.Vcg^^A'rj'l, 
Cacti, Jiiss. 

Genus Epiphyli.um. — Herman^ Par. Bat. add. — Noh. Sj/iiops. 

Sncc. 197. — Neck. clan. 1. p. 85. (ex PeCand.) 

SUBGENEKIS CHARACTER. 

Corollcc tubus longissimus, mcdiocris vel brevissimiis, sparsim 
et remote squarnulosus inermis, o crenii^ rarnulururn orieiis, 
inter perpusillas et innocuas spiniilas: limbus (corollm fii- 
gacis) alt^ multifidiis vel quasi poly petal oideus rosuv^eus, aut 
subiiide phis ininiib elegantissime ringens. 

Siifrntices Americm calidioris ramosi graciles, sed vix scan- 
dentes, in scopulis rupibusvc; velinsiipcrarborum truiicos; 
ramulis alatim compressissimis, teiuiibiis sed carnosulis, 
lobato-crenatis, viridibus laevibus, axeccntrali gracili ligneo. 

Flores solitarii saepius rnagni speciosi, albi, rosei, coccineive, 
rarius suaveolentes. 

Obs. Iladicem versus ramuli incipientes subinde pullnlant 
angulati, qui denique, semjier fortasse, sursum gradatim 
alati evadunt. Cercorum emtera, et etiamsi genus vel sub- 
genus absque artificial! cliaractere, vere naturale est. 

* Nocturna, corollis fiigacibus suaveolentibus albis, 
noctu solum aperientibus tubo longissimo. 

Specierum Characteres, 

Phyllanilius. E. (The long-tubed night-flowering) coi olla parva 

1. tubo fer^ pedali multoties longiore, stigmatibus decern. 

Epiphyllum Phyllanthus. Nob. in Syiiops. Succ. 197. 
excluso synon. Pluk. quod ad E. phyllanthoidem melius 
pertinet. 

Cactus Phyllanthus, Linn. Sp. PI. 1. 670. DeCand. 
Plant. Grasses, t. 14'5. 

Cereus Scolopendrifolio, &c. Dill. Elih. t. 64-. f. 74. 

Habitat in America Meridional i. 

Hookeri. E. (Th^ lesser-tubed-night flowering) corolla me- 

2. diocri tubo subsemipedali, diiplo longiore, stigmatibus 
subtredecim. 

Cactus Phyllanthus, Hook, in Bot. Mqg. 2692. 

Obs. Flores non vidi. Hookeri figura s|)lum exaniinavi. 
Habitat 


Diurna, 
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** Diurna, corollis inodoris per dies noctesque 
constanter apertis, tube mediocri vel brevissimo. 

Phyllanthoides. E. (Rosy-flowered) corolla ma^na rosacea, 
ii. tubo mediocri, petalis oblongo-Ianceolatis breviore : 
stigmatibus septem. 

Cactus phyllanthoides. DeCand, Prod. Syst, Vcg. 
3. 469. — BoL Mag. 2092. 

Cactus speciosus. B. Reg. 304. 

Epiphyllum si)cciosum. Nob. Suppl. PL Slice, p. 8 

oxypctalum. E. (Acute, rerl and white flowered) tubo longi- 
4, tiulinc lobonnn acuminatonini ; floribus scssilibus, 
fVuctibus longitudiiialitcr iiervato-aiigulatis. 

Cactus oxypetalus. DeCand. Prod. Sy si. Peg. 9, MO. 

Habitat in Mexico. b • 

Flores 4-poUicares longi, extus fusco-rubentes, iiitus 
albidi. Bacca rubra oblonga, costata, utrinque attc- 
nuata. Rami C. phyllaiithoidis, DeCand. 1. c. 

Non vidi, ncque figuram. 

alatuin. E. (small green-white-flowered) corolla parva viridi- 
.5. alba, tul)o brevissimo, bacca nigricante. 

Cactus alatus. DeCand. Prod. Syst. Peg. 3. 470. 

Epiphyllum alatum. Nob. SiippL PL Succ. 84. 

Habitat in Jamaica calidiorc. 

Flores apertos non vidi. Descriptio cx DeCand. I. c. 

Ackermanni. E. (Ackermann’s largo scarlet-flowered) corolla 
6. maxima obsoletissime ringciite ante florescentiam as- 
surgente, apice acuto; quam tubo fere qiiadrujflo lou- 
giorc. 

Habilat in Mexico, ubi invenit Dorn. Ackermami, et 
Domino Tate mullis aliis communicavit : in cujus horto 
nunc copiose floret. b . 

Obs. Antecedenti forlassc niiiiis aflinis. Facies 
Fi. phyllanthoidis^ at ramorum lobi pauciiu’es, obtusi- 
ores, et fer6 auriculiformcs : et in eoruin axillis spinulis 
ordinariis forte conspicuioribus. Flores solitarii sed 
munerosi, et aflinium more, directioiie fere horizonlali, 
tubo cum germine plusquam unciali, sorilide viridi, et 
(]uasi 5-angulari e decursione sqiiamularum paucarum 
sen remotarum et calycinarum. Petala imbricata acu- 
minata nitentia, inferiora longe mirtora, canaliciilatim 
carinata, apice recurvula: summa [petala) quasi bi- 
serialia semiexpansa lanceolata coccinea, lioruiii coelum 
versus oblonga et lanceolata, et emtera terram spcctantia 
obloiif^a ct angustiora. Genilalia ut in affinibus, co- 
rolla breviora, declinata rosea, sed apicem versus cle- 

jrantcr 

rs 



110 Notice of the Arrival of same of the Winter Birds 

ganter curvatim adscendentia, stylo humiliora, stig- 
matibus circiter septem. 

Obs* Pctala extus linea costali paululum protiibe- 
rantia, aurora piilchra colore nitentia, A^itherce et 
stigmata tinctura formosa roseo-mutabiliter violas- 
* cente. 

truncatim. E. (The reflexing ringent flowered) corollis re- 
7. flexis valde ringentibus, tubo brevissimo, ramulis di- 
chotomis apice truncatis. 

Epiphyllum truncatum. Nob, Suppl. PL Succ. 85. 
et in Phil. Mag. voL 4. p. 188. 

Cactus truncatus. Bot. Mag. 696. 

Habitat in Brasilia. ^ . 

Floret autuiruio in caldario. 

P.S. Please to note the following errata in iriy last com- 
munication : — 

Page 262, line ^^for subdistantibiis, read subdistantes. 
— • 264, line 22^ for polyphylhun, read polyanthum. 


XVIII. Notice of the Arrival of some of the Winter Birds of 
Passage^ as well as of a few of the occasional Visitants in the 
Neighbourhood of Carlisle^ during the Winter of 1828 — 
1829; with Observations^ ^c. By A Correspondent. 


No. 


1 

2 

8 

4 

5 

6 
7 


English Specific Latin Specific Names. ‘’'"t 

Names. ‘ observed. 


Redwing Thrush Turdus iliacus Oct. 12 

Fieldfare Thrush pilaris 19 

Snow Bunting... Kmberiza nivalis Nov, 9 

Mountain Finch Fringilla niontefringilla| Oct. 24 

Siskin spinus 26 

Green Sandpiperj Totanus ochropus July 21 

Woodcock. Scolopax rusticola Aug. 26 


Rmigh-legged Buzzard (Butco Lagopus*). — A very fine spe- 
cimen of this rare Thizzard was killed in the neighbourhood 
of Bewcastle the latter end of February, where another was 
seen. This is only the second instance of this species having 
been captured in this p.irt of the county : the other was shot 
near Wreay in November 1824. 

Cinereous Shrike (Lanius excubitor).— For the last five or 
six years the Cinereous Shrike has visited this neighbourhood 
pretty regularly, scarcely a winter passing without bne or more 
having been either seen or obtained. Its arrival, however, is 

apparently 
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apparently very irregular, as it has occurred during the above 
period in almost every month from October to Apnf. On the 
eleventh of April 1828, I saw one near Stainton; and on the 
seventh of March it was observed close to Brugh-by-Sands, 
and pursued nearly the whole day, but without success. 

Bohemian Chatterer (Bombycilla garrula). — Several s])e- 
cimens of this beautiful species were killed in the month of 
January, two of which were brought to me. It would appear 
that these birds feed greedily upon the fruit of the wild briar 
Bosa canina\ as well as iij'jon the berries of the mountain ash 
[Sorbus aucuimria)^ the thorn {Cralcegus oxjjacantha\ &c. The 
stomach of one was completely filled with these berries {11, ca-- 
nlno\ and I was somewhat surprised to find that several had 
been swallowed quite whole, although very large. The other 
had been also feeding upon the same fruit, although killed after 
an intei’val of several days and in a different part of the county. 
Both these birds proved to be males ; yet one had but five, 
and the other only four waken appendages attached to the se- 
condary quills of each wing. Tcmminck, and indeed almost 
all writers on ornithology, state that the number of these ap- 
pendages is one of the characteristics by which the sexes may 
be distinguished ; yet I have reason to think they arc a very 
doubtful criterion, and will in all probability eventually j)rove 
to be more indicative of age than of sex. — As the following ob- 
servations upon this subject are but little known, I have been 
induced to extract them from Hutchinsoif s Hibtory of Cum- 
berland, a w^ork only in the possession of few individuals^'. 

This beautiful bird {Bohemian Chatterer) only visits Cum- 
berland occasionally, and then only in the winter season. In 
the beginning of the year 1787 great numbers were killed in 
the north of England. What distinguishes this from all other 
birds, are horny appendages from the tips of the secondary 
feathers, of the colour of the very finest red sealing-wax. The 
females are said to be distinguished from the males by the want 
of the appendages and yeTlQw marks in the wing feathers ; 
which, however, is not the case, as will appear from the fol- 
lowing account. One of these birds was Ibund dead, in Fe- 
bruary 1784, near Briigh-oii-the-8ands : it had six crimson 
appendages at the end of the secondary (juills; the ti]js of the 
quill feathers rather a dirty white than 3 xdlow. I coiiltl not 
distinguish, upon dissection, whether it Was male or female. 
On the eighth of February 1787, Mr. Story sent me a speci- 
men, which was killed near Keswick: on the right wing were 
six of the horny appepdages, on the left only five ; five of the 

* Sec Cafalogue of Cumberland Animals, vol. i. page 11. 

quill 
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quill feathery, and one of the secondaries on each, were tipped 
on the otiter margin with a fine yellow: on dissection this 
jjroved to be a female. On the same day a flock of five or six 
of these birds were seen feeding on the fruit of the hawthorn, 
near Blackwell, a mile and a half from Carlisle. Two of them 
were shot, and sent to me; one had seven red appendages on 
the right wing, and six on the left; the other had six on each 
wing : only four of the quill feathers had yellow tips, and the 
yellow in both was much 'paler than in the last. They both 
proved to be 7nalcs. On the fourteenth of February 1787, Mr. 
Ilarri&on of Penrith sent me another, which was killed near 
Templc-Sowerby. On each wing w^re seven appendages, 
much larger than in the former. Five^of the quill feathers, 
and one of the secondaries in each wing (as was the case of 
the female sent by Mr, Story), were tipped with yellow: the 
appendages were much larger than in the four preceding speci- 
mens, and the lour nearest the body^werc the largest : tliis bird 
was a male. On the twenty-second of March, in the same 
year, I received another, whicli was killed at Ilavensw^orth, and 
sent to me by Sir Henry Liddell, bart. ; 6i\ the right wijig 
there were eight, on the left seven appendages, which were 
large. Tlic two extreme ones, viz. the nearest and furthest 
frojii the body, were the smallest. The second, third, fourth, 
and fifth from the body were the largest: six of the wing 
feathers were tipped with yellow. In this [bird all the tail 
feathers had also horny appendages at the ends of the shafts, 
which however w ere much smaller than those in the wings. 
The person by whom it was sent neglected to deliver it lor 
near three wx^eks, by which the intestines, &c. were become so 
putrid that I could not, after the most accurate examination, 
ascertain whether it was male or female. TIjc red appendages 
and yellow tips on the wings do iherefore not depend u[)on 
the sex, hut most probably on the age of the bird : and the 
sex, I am persuaded, can only be ascertained by dissection.” 

I have been given to iinderstjg^id that a second specimen, 
with waxen appendages attached fo the end of the tail feathers, 
is in the collection of A. H. Haworth, Esq. F.L.S. &c. of Chel- 
sea, the learned author of the Lepidoptera Britannica, &c.&c. 

Crost^hill (Loxia curvirostra). — A flock of these birds were 
seen near Ciimwhitton, the last week in Nov(jmber, several of 
w hich were killed. The Crossbill very rarely occurs in this 
part of the county, and is the oii!^ instance ol’ its having been 
met with in this vicinity for very many years. From the num- 
bcf. ^of specimens said to have been killed in yi|i|^s parts 
daring the present winter, it must Ini^e visiied^e ^rthern 
counties in cujisiderablc numbers. v v!, 

H' / HnoVi' 
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Snow Bunting.— Small jflocks of Snow Buntings, I believe, 
annually resort to the salt marshes below Rock Cliff. * During 
the remarkably fine mild weather in November and December 
last, I saw them repeatedly there; but as the major part are 
usually young birds, they are seldom recognized, 1 have little 
doubt they arrived much earlier than is stated in the above 
table. ^ , 

Maintain Finch . — Whether this bird ever breeds in the 
hilly districts in this county I have not been able to ascei taiii ; 
yet I think there cannot bo the least doubt that a few occa- 
sic/jially remain during the summer. I observed one on 
the ?7th of April, near Nunery ; and the late ingenious Mr. 
Bewick states that he has seen them on the Cumberland hills 
in the month of August. 

Siskm . — The Siskin has hitherto been considered only as 
an occasional and very irregular visitant in this country by, 
I believe almost all writers, ^on British ornithology. I have 
however reason to think that if not a periodical visitant, it at 
least visits some districts more frequently than is generally 
supposed. During the last four or five years it has been regu- 
larly observed in this neighbourhood, arriving in flocks vary- 
ing in numbers from twenty to forty or more, and was seen 
last autumn on the 26th of Octobei’ feeding upon the larch, to 
which tree it appears to be quite as pai’tial as to oitlier the 
alder or the birch : they continued to frequent the same district 
the whole winter, although annoyed and materially reduced in 
numbers by bird-catchers and others. On the 26th of March 
some males were observed in full song, and re|)catcdly chasing 
the females; so that it is possible a few may occasionally re- 
main and breed. A few were seen on the 5tli of April. 

Green Sandpij)er . — This pretty species has Ibr some years 
j)ast regularly resorted to a marshy piece of ground conti- 
guous to the village of Irthingtoii, Irom which locality I have 
received two specimens, and where they are occasionally seen 
duruig the autumnal and winter months; but always exceed- 
ingly shy and difficult to approach. I am not aware that they 
have been detected in any other situation in this vicinity. 

Woodcock. — It is probable that the Woodcock seen on tlie 
26th of August may have remained during the summer. One 
was seen a few years ago in July ; they however are J arely seen 
ill this district before the middle or latter end of October. 

Wild Swan (Cygniis ferus). — Small flocks of wild Swans 
are seen almost every wdntcr in Solway Frith, ami generally 
one or twq^^^ured. On the 20th of February tw o were killed 
out of a fti&l^^iye in firugh Marsh. 

Brent (^nscr Breiita). — A rather singular specimen 

N. S. Vol. 6. 'No. 62. Jug. IH20. Q of 
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of this species was shot near Crosby-upon-Eclen, on the 11th ot 
April. The lowest part of the white patch on each side of the 
neck was only clearly defined : above tliis were a few irregular 
longitudinal white streaks^ more numerous and distinct on the 
left than on the right side. 

The Brent Goose is one of our rarest visitants here; whilst 
on the contrary the Bernaclc {A. Bernicla) is a regular winter 
visitant, and occasionally seen in great numbers. 

Black-ihroated Diver (Colymbus arcticus). — A speckled 
Diver was killed in the river Eden about the 7th of February, 
which from its weight and size’*^ was in all probability an im- 
mature bird of this species. I could not ascertain its sex : in 
the stomach were three small chubs or skellys {^Leuciscus ce- 
phalus) recently swallowed. An old Red-throated Diver (C. 
septentrionalis) was killed on the same river on the 17th of 
April, 1823. Both are of rare occurrence here. Dr. Fleming, 
in his History of British Animals, appears to think tliat these 
two species may eventually prove to be the same ; the latter 
being the female of the former. 

Carlisle, April 27, 1829. 


XIX. On the Construction and Applications of the improved 
Sliding-Bod Eudiometer and of the Volumcscopc. By Roue iiT 
Hare, M.D. of Philadelphia\. 

Description of an improved ABrcurial Sliding-Bod Eudiometer. 

'T'HE aqueous slidiiijj-rod hydro-oxygen eudiometer, (see 
^ Phil. Mag. vol. Ixvii. p. 21.) although perfectly well qua- 
lified for experiments in which water is employed, docs not 
answer well when used over mercury. The great weight of 
this liquid causes the indications to vary during manipulation, 
in consequence of changes of position too slight to be avoided. 

The instrument rejjresented in fig. 1. is furnished with a 
water-gauge OM, which, being appealed to, enables us to 
cause the pressure of any contained gas to be in equilihrio with 
that of the external air, and consequently to measure it with ac- 
curacy. Excepting the gauge, the mechanism by which the 
measurement is effected is the same as that of the sliding-rod 
eudiometers for water above alluded to. However, in addition 
to the stuffing-box at A, there is in the mercurial eudiome- 
ters a collar of cotton wick soaked in oil, and packed by a 
screw B, which includes the cotton and compresses it about 
the rod. The object of this addition is to supply oil to the 
rod where it enters the collar of leather; otherwise, they would 
soon become so dry as to allow air or mercury to pass. 

* Weight, 4 pounds 1 ounce; Length, 28 inches, 
t Coaiiminicutcd h) the Author. 


Let 
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Let us suppose that this eudiometer has been thoroughly 
filled with mercury, and that it is firmly fixed in the position 



in which it is rq)resented in the figure, so that the lower part 
may descend About an inch below the surface of some mercury 

2 contained 
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contained in an iron cup. At C is a cock, the key of which, 
in addition to the perforation usual in cocks, has another at 
right angles to, and terminating in the ordinary perforation. 
When the lever D, attached to the key, is situated as it ap- 
pears in the figure, the tube containing the sliding-rod com- 
municates with the receiver, but not with the mercury in the 
cup. Supposing the lever moved through a quarter of a cir- 
cle to the other side of the glass, the tube in which the rod 
slides will communicate at the same time with the receiver E 
and the mercury. F is a steel spring, which has a disk of 
oiled leather let into it, so as to correspond with the surface of 
the apex of the receiver E, which is ground as true as possible. 
Hence, a slight pressure from the screw G renders the joint 
made between the apex of the receiver and the spring air- 
tight; while at the same time the bore of the cock H com- 
municates with the cavity of the receiver by means of a per- 
foration through the leather and spring. On the other hand 
the relaxation of the screw permitting the spring to rise, opens 
a communication between the cavity of the receiver and the 
external air. The cock H, supported by the spring, carries a 
gallows with a screw I, which serves to fasten a small brass 
casting, so perforated and fitted as to produce a communica- 
tion between the cock H, and two others K L, with which the 
ends of the casting are severally furnished. The cock K serves 
to open or close the communication with the gauge M, and 
bell-glass within the jar N. The bell-glass is furnished witli 
a cock, upon which the socket O of the gauge screws. 

Description of the Water-Gauge. 

The gauge consists of three tubes, the interstices between 
which are jjartially supplied with water. In the first place a 
larger and outer glass tube O M, open at the upper end, is at 
the lower end cemented into a socket attached to the cock O 
of the bell-glass. Secondly, a small tube of varnished copper, 
the axis of which is made to coincide with that of the larger 
tube, is inserted into the bore of the cock. Lastly, a glass 
tube, in size and situation intermediate between the tubes just 
mentioned, and o})en at the Tower end, at the upper end en- 
ters the pipe Q, which communicates with the bore of the 
cock K, and of course, when this is open, with the cavity of 
the receiver. When water is poured into the tube M, if the 
pressure within and without be in cquilibrlo^ it rises in the in- 
terstices between the three tubes to the same height; but when- 
ever there is any diversity of pre.,sure between the air of the 
inner and outer glass tubes, it is indicated by a consequent 
difference in tiie height of the liquid columns included. 

Descrip- 
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Descriptioji of the Contrivance for the removal of CarhonicAcid 

from the Gas left after exploding Gaseous Mixtures;^ partly 

consisting of the Compounds of Carbon. 

The glass receptacle R fastens by means of a gallows screw 
to a knob at the end of a perforated cylindrical projection fi-om 
the cock L, so as, with the aid of interposed leather, to make 
an air-tight juncture. Between the gallows screw and the re- 
ceptacle, another cock S is interposed, the bore of which com- 
municates by means of corresponding perforations with that 
of the cock L. 

Below the receptacle a caoutchouc bag is fastened, which, as 
well as the receptacle, must be filled with lime-water. 

Means of causing the Explosion of Gaseous Mixtures within the 
Receiver of the Sliding-llod Eudiometer. 

A gaseous mixture, when contained in the sliding-rod eu- 
diometer, may be inflamed by galvanic ignition excited in a 
platina wire, iti a mode analogous to that already described 
in die case of the barometer-gauge eudiometer. See Phil. Mag. 
and Annals, vol. iv. p. 1^10. 

The circuit is established by means of the leaden rods x x^ 
one of which communicates with the mercury of the cistern, 
while the other is fastened to the insulated wire by means of the 
gallows To the rod which communicates with the mercury, 
a piece of iron should be soldered so that the lead need not be 
immersed, and consequently corroded. The insulated wire, 
where it enters the cavity of the eudiometer, ic made air-tight 
by means of a small stufling-box. It is protected from the 
mercury within the receiver by a covering of twine, well soaked 
in and coated with shell lac varnish. 

Determination of the Qiiantitij of Carbonic Oxide in a Gasecnis 
Mixture, by the improved Mercurial Sliding-Rod. Eudiometer. 

In the first place the mixture must be w'ell washed with 
lime-water, or a caustic alkaline solution, in order to remove 
carbonic acid, it present. In the next place let us imagine the 
bell-glass O N, after being adequately supplied over the pneu- 
matic cistern with equal measures of the purified mixture and 
oxygen gas, has been transferred to the jar I, containing a 
sufficiency of water to displace the gaseous mixture as re- 
quired. 

In order to fill the receiver with gas, through the gauge-tube 
and the pipe Q, by which it communicates with the gaseous mix- 
ture in the bell-glass, the eudiometer must be filled vvitli mercury 
to the total exclusion of air, and the sliding-rod wholly within 
its tube. Under these circumstanpes the spring being pressed 

upon 
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upon the apex of the receiver by the screw G, and the three 
cocks H K O being open ; on drawing out the rod the receiver 
will be proportionally supplied from the bell-glass with the 
Mseous mixture. The receiver being thus supplied, the cock 
O of the bell closed, and K and H being open, on pushing the 
rod home, the gaseous mixture, driving the air before it through 
the interstices between the gauge-tubes, will in part effect its 
escape, in part supply in the tubes the place of the air which 
it has expelled. This process may be repeated two or three 
times. After the atmospheric air has in this way been re- 
moved from the apparatus, the cocks between the bell and 
receiver being open, if the rod be drawn out 200 degrees, 
200 measures of the mixture, consisting of 100 of each gas, will 
enter the eudiometer. This being elfected, the cock of the 
bell must be closed. In consequence of the hydrostatic pres- 
sure to which the gas will have been subjected in the bell, its 
density within the receiver will bo unduly great. the 

pressure of the screw on the spring must be relaxed until the 
gauge indicate that the gas within the receiver has, by the 
escape of a portion of it, become, with respect to pressin e, in 
equilibrio with the atmosphere. The cock communicating with 
the gauge is then to be closed, the pressure on the sjiriiig re- 
stored, and an explosion effected. The communication with 
the gauge is now to be opened. The indicated deficit must be 
compensated and measured by pushing in the rod, until the 
columns of water in the interstices of the gauge are on a level. 
In the next plate, close the cock K communicating with the 
gauge, and open the cocks H L S, which are between the re- 
ceiver and the receptacle R. Into this receptacle, by forciug 
the rod home, the gas is to be transferred. Being agitated with 
the lime-water, it is drawn back into the eudiometer, brought 
into equilibrium with the atmosphere, by appealing again to the 
gauge, and then measured by noticing the number of gradua- 
tions which the sliding-rod must enter, in order to effect its 
expulsion. This residual air, and the deficit produced by the 
explosion being deducted from 200, the remainder will be the 
quantity of the carbonic acidj|,^nd of course of carbonic oxide 
originally in the mixture; since carbonic oxide, in passing to 
the state of carbonic acid, absorbs half of its bulk of oxygen 
without any enlargement of volume. 

Analysis of Olefiant Gas, 

As a volume of this gas has been ascertained to be equiva- 
lent to two volumes of carbon and two volumes of hydrogen, 
it must require three volumes of pure oxygen for its complete 
cbmbustion, and must leave, after the union, two volumes of 

carbonic 
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carbonic acid. In order to insure a competent supply oxy- 
gen, four volumes of it may be mixed with one of the olefiant 
gas in the bell-glass, and the same manipulation resorted to 
as in the case of carbonic oxide, excepting that before the ex- 
plosion, the rod V must be drawn out to the greatest extent; 
and that as soon as the explosion has taken phice, the rod must 
be returned into the tube, so as nearly to compensate the con- 
densation before resorting to the gauge. 

Fig. 2. — Suhsidiai'y Eudiometer, 



Of the Use of the Sudsidiarij Eudiometer, 

It may sometimes happen that the quantity of gas to be ex- 
amined may be too small to be measured into the bell-glass by 
a volumeter, as above described. In that case, a subsidiary 
eudiometer is employed. Excej)ting that it is shorter, the rod 
in this instrument has precisely the same dimensions as in that 
described in the preceding article ; and the graduation in both 
is exactly the same. The use of the spring and lever, also 
the method of manipulation, has been described in Phil, Mag. 
vol. Ixvii. page 21. 

Analysis of Cyanogen, 

Let us suppose it were an object to ascertain the products 
which result from the combustion of a volume of cyanogen. 

A quantity of oxygen gas amply sufficient for the intended 
experiments must be introduced into the bell-glass N, (fig. 1.) 
and two hundred measures drawn into the receiver of the prin- 
cipal eudiometer, the manipulation being the same as above 
de.')Crlbed in the case of the mixture. In the next place the 
subsidiary eudiometer must be supplied with 1 00 measures of 
cyanogen, by introducing the apex into a bell-glass contain- 
ing the gas over mercury, and duly drawing out the rod, the 
orifice of the receiver being kept open by pressing on the 
iever, only while above the surface of the mercury, and inside 
of the bell. U'he gas thus taken into the subsidiary instru- 
ment is next to be transferred to the principal one, which must 
in this case he placed over the mercurial rcsei'voir^ and be filled 
with mercury, the rod V being half withdrawn Irom its lube. 
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By moving the lever D, a communication must also be opened 
between the receiver E and the reservoir, and the apex of 
the subsidiary eudiometer must be introduced into a funnel- 
shaped cavity, with which the cock C is furnished. The rod 
of the subsidiary instrument being, under these circumstances, 
pushed home, the gas must pass from it into the funnel-shaped 
cavity, and thence rise into the receiver above it. When this 
object has been effected, close the communication with the re- 
servoir, and open that with the iron tube 1 1 ; also open the cock 
H. Then appealing to the gauge, adjust the rod so that the 
pressure of the included gas may be m cquilibrio with that of 
the atmosphere. An explosion is now to be effected ; after which 
on opening the gauge, if the cyanogen be pure, there will be 
no condensation*. The residual gas, by transfer to the re- 
ceptacle, may be deprived of carbonic acid ; and the ileficit 
thus arising may be measured by transferring what n^jiiains to 
the receiver, and ascertaining how many measures ihe rod 
must enter, in order to eject it into the air, or to return it into 
the receptacle. 

Modifications of the audiometer^ described in IhcjyrecedingArticle, 
The opposite figure represents another form of the sliding- 
rod eudiometer, in which the apparatus for the removal of 
carbonic acid is omitted. The gauge in this eudiometer is at- 
tached to the cock of the receiver, instead of surmounting the 
bell-glass. It answers ecjiially well in either situation. 

instead of tlie bell and jar, a self-regulating reservoir of 
hydrogen w'ere attached to the flexible pipe, a convenient ar- 
rangement would be obtained for ascertaining the j)ro})ortion 
of oxygen in the atmosphere. In that case the mode of ope- 
rating would be as follows. The pipe and tubes of the gauge 
being filled with hydrogen, and the receiver with mercury, 
also the cocks H and O being open, draw out the sliding- 
rod 50 degrees. A ijuantity of hydrogen, in bulk equivalent Id 
the part of the rod withdrawn, will pass from the reservoir 
through the flexible pipe into tlie cavity of tlie receiver. The 
cock O being sliut, on appealing to the gauge it w ill be found 
that the hydrogen, in consequence of the hydrostatic pressure of 
the reservoir, wall be a little denser than if in cquilibrio with the 
atmosphere. By relaxing the pressure of the screw G 14)011 the 
springs as much hydrogen will escape as may be necessary to 

♦ Before the explosion, two vo}iJni'‘s of oxygen and one of cyanogen 
are present; the latter comprising two volumes of carbon, and one of nitro- 
gen,, During the inflammation, the carbon is transferred to tlie oxygen 
without altering it in bulk, while the nitrogen is set at libert}', iiiicoiideubed, 
so as to occupy as much b[»acc us the cycUipgcn did previously. 

produce 
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produce An equilibrium. If while the cavity of the receiver is 
thus in communication with the atmosphere, the cock be-^ 



ing shut, the sliding-rod he drawn out 100 degrees furtlier, so 
as to reach to 150 on the scale, 100 measures of air must en- 
N.S, Vol. 6. No. 32. Aug. 1829. R ter. 
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ter. The pressure of the screw G upon the spring F being 
restored, and an explosion effected, agreeably to the directions 
already given, by returning the rod into its tube, more or less, 
and c'lppealing to tJie gauge, the deficit may be ascertained. 
If no error shall have taken place, expelling the residual gas 
will just return the rod to the situation which it occupied when 
the experiment commenced. Of the deficit, of course 
is due to oxygen. It may be proper to mention that;^me oe- 
lay is necessary, in order to permit the residual gas tO part 
with the heat a.cquired from the combustion of the hydrogen 
and ox \ gen. 

As lor the analysis just described, the eudiometer may, as 
represented in the j^receding figure, be seated in a cup of mer- 
cury, instead of being placed over a mercurial reservoir ; and 
since the apparatus, when.bnce put into operation, enables us 
to multiply experiments with great facility, it will be found 
peculiarly well calculated for a scries of observatirvis under 
circumstances in which access to a pneumatic cistern cannot 
be had. 

Eudiometrical Apparatus analogous to the preceding^ excepting 

that it is constructed o/Brass^ used with Waiey\ and that Ex^ 

plosions are caused in it bp an Electric Spark. 

In the analysis of atmospheric air, agreeably to the process 
last described, no gaseous product being generated whicli is 
absorbable by water, it is not necessary to employ mercury, 
and, consequently, to have the metallic part of the eudiometer 
of iron and steel. It is in fact preferable to have it of brass, 
as in that case it will not rust, and may be kept in operation 
for many months without requiring much adjustment. I have 
an apparatus thus made, and so contrived as to be ignited by 
an electric spark. Excepting the substitution of brass for iron, 
there is no material difference between that apparatus and the 
one represented by the figure, excepting that the receiver E 
is exchanged for one of wliich there is a representation ni 
Phil. Mag. vol. Ixvii. p. 22, fig. B. 

In the brass eudiometer last described, the cock C is omit- 
ted ; while, at right angles to the receiver, a small cock is in- 
serted, which supports a glass vessel holding water. By these 
means, any excess or deficiency of this liquid is easily remedied, 
and the employment of the cup beneath the eudiometer ren- 
dered unnecessary. 

[To be continued.] 
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XX. On the Integi'ution of the General Eqmtions of the Mo^- 
tion of Incompressible Fluids. By J. Challis, Fellow of 
Trin. Coll. Cambridge^ and of the Cam. Phil. Soc. * 

^I^HE theoretical investigation of the laws of motion of iii- 
Compressible fluids, conducted in the most general man- 
neii^ pO^ibfe, leads to the equations, 


d‘(f ri» 
T' //; 


? + = 0 


d<p 


d 0 d <b 

V = W 


dx^ dz ^ 

{Poisson^ Traiie de Mccaniqticy tom. ii. p. 486.) 

g is the density of the fluid, p the pressure at any pointi the 
co-ordinates of which are .v, y, 2 ^, v, to, are tlie velocities in 
the directions of .r, y^ z, respectively; dV = Xd^c -i-Ydy + 
Zdzy X,Y, Z, being the accelerative forces impressed at the 
point ; and p is a function of a:, y^ z^ and f, such that 

[d(f) = ndx + vdy + wdz. 

Consequently the above equations apply only to cases in 
which udx + ^dy + wdz is a complete dillcrential of y, 
and z. 

Before any use can be made of equations (1) and (3), the 
function (p must be obtained from (2). This has been elFected 
approximately by the method of series, and the equations 
have been made available in a few particular instances. It is 
however certain that an exact integral of (2) may be found by 
putting a? ^ y"^ ^ and as every integral must have 

a meaning, I propose to consider what is the meaning of the 
integral thus obtained. 

As = = = 

^ H V ff r f I r I* 
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Therefore 


* Coinmuiiicatcd by the Author. 
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Iiitegratiflg'^ t= f{t\ for the difterentiatioiis are relative 

to yy Zy t being constant. Integrating again, 

r?J=/(/)r + F (0 


••• f =/w + ^ 


The voiocuy = y(iiy + (iiy + c:)' = y 
if flr = the velocity, 

5f — • . 


The value of f contains two arbitrary functions, as it ought ; 
also it is such that (df) isr a complete clifferential of x, ?/, and 
z. Nothing appears in the mode of obtaining the above inte- 
gral to forbid our saying that it is the proper general integral 
of the differential equation. The supposition x^ +y^ + 
by no means limits its generality. We are rather taught 
something about the general character of the motion by the 
possibility of obtaining <p in terms of a single variable. Plainly 
r is the distance of the point under consideration from the 
origin of coordinates ; and the inference to be drawn is, that 
in general a particle is moving in such a manner that its velo- 
city varies inversely as the square of its distance from some 
point, and its motion is directed either from or towards this 
point. I say some yointy because the origin of coordinates is 
perfectly arbitrary. The generality of the inference is legiti- 
mately deduced both from this circumstance, and because as 
no supposition was made about the manner of putting the 
fluid in motion in the investigation of the differential equa- 
tions, so none has been made in tlie foregoing reasoning 
founded on them. All this will be clearly understood by 
conceiving a sphere of the fluid to be inclosed in an envelope 
capable of expansion, and a small spherical ball of solid nlattcr 
to be introduced into it, and placed concentric with it. Let 
r = the radius of the ball, R = that of the sphere before the 
introduction of the ball, and S its increment afterwards. 

Then R* 8 = r being very small, 



also represent the transbtion ifrom its original position 
or a particle at any distance R from the centre. Consequently 
if the particles be conceived to change their positions by a 
uniform motion of translation in the directions of the radii of the 

sphere 
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sphere, the velocity of each wiU vary inversely as the square 
of the distance from the centre. It is this law of their motions 

that the equation y points out. If a disturbance act 

at the origin of coordinates, the motions consequent upon it 
wM be the same at the same distance from the origin in all 
d&ections at a given instant, provided F (/) be the same for 
all 4ii^Ptions ; that is, if the disturbance be ^milarly related 
to till the parts of the surrounding space, as in the instance 
just adduced. But, generally speaking, the form of the func- 
tion F [t) will be different for every different direction from 
the point of disturbance, and will vary from one direction to 
another, either according^to a law, or in a manner regulated 
by no law of continuity^,^ wAll this flows from the arbitrary 
nature of the functions introduced by the integration of a par- 
tial differential equation. We may however conclude, that 
if a pyramid, the vertical angle of which is very small, be 
placed with its vertex at the point towards which, or from 
whicli, the motion tends ; for all or a given portion of the 
particles included within its faces, F (l) will be ultimately the 
same at a given instant, and consequently the velocities at 
that instant will at different distances from the vertex vary 
inversely as the square of the distances. An instance of mo- 
tion in obedience to the law here considered, is afforded by 
fluid issuing from a small orifice. The portion of fluid in- 
cluded between the orifice and the veria conlracta, constitutes 
a frustum of a cone, and at a given instant the velocities of 
the particles vary inversely as the square of their distances 
from its vertex. 

If we now choose an origin of coordinates and axes, the 
positions of which are fixed in space, if a;, be the coordi- 
nates of a point at which the velocity is q, and a, (3, y, be 
those of the point towards which, or from which tlie motion 
tends, 

. = niw 


and 


? =/(0 + 


FW 


for the equation ^ + ^ + ^ — satisfied by this value 

of p. a, /3, y, vary in general with the time, and depend, as 
well as the form of F, on the given conditions of the problem 
to be solved. Also the differential equation is satisfied by 

p= /T/) + - -L 

+ &c. to as many terms as we please. This equation is appli- 
cable 


=: 0 is satisfied by this value 
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cable to tbe motion of a particle which is affected simultaneously 
by several independent causes, and it may be inferred that the 
motion ;is^ the resultant of the seveml motions due to the 
causes when they act separately* The, equation applies, there- 
fore, to any motion whaiever* 

Suppose now tlie fluid to be of two dimensions. The equa- 
tion for determining ^ in this ca§e i** ^ ^ 

d ^ ^ d ip d^(p 




da* tfr* »* 


+ 


Hence + 

dr\r r*/ da^ ‘ dt^ dr* tdr 


But 


' rf r df 

dr~ ~ dr T 


Hence 



rdr 


= 0 




it-iS}. 

dr~ ,r ’ 


=/(^) log. r + F (0. 


The meaning of the result, vel. =‘^» may be illustrated, 

as before, by conceiving the fluid to be contained in a cylinder 
capable of expansion in the direction of the radii, and a small 
cylinder of solid matter to be placed with its axis coincident 
with that of the other. Let r = the radius of the solid cylin- 
der, R of the fluid cylinder before the? introduction of the 
solid, 8 its extension afterwards, h = the common height of 
the cylinders. 

Then vr^h ss 2 tt 11 hi, r being very small ; 


6 = 


2 R 


And if the translation of each of the particles be supposed 
to be effected by a uniform motion, 8 will represent the velocity 
at any distance R from the axis. 

As the general integral ^ ^ = 0 is also 

(p = F(47+3/V' — 1) +/(^ — y V' — 1) 

it is important to show that this is equivalent to the integral 
above obtained. 

» A + B + a'-B' 


for 
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for it has been long ago proved that ^ry impossiblefluantity 
may be put under the form a + d 1.' ' ' 

a/-1P{x + i/ i /~ l ) 

«. A v'- 1 - B - AV^l - B'. 

7 ^ and — cannot both be possibl^'^ ual&s B = B', 

and A =a A', that is, unless F' and./' he the ltame functions. 
As die direction of the axes is quite arbitrary, suppose^ = 0. 

Tlieii — = 2 F (jt), and ^ This proves that the velo- 
city is directed to or from the origin of coordinates, and is 
equal to twice a function of the distance of the same form as 
P. Hence, 

=: v'-iCF' V^- 1) - F'(^ -1/ A/-1)) = T'^(r). 

Let X —y \f ~~l — n', so that 

2^ = (« — ot)-/— L r^sxmn. 

... F(m)-F(«) = ^^.F(-/^) 

= n/£ . F ( /»i n) — . \/“ F ( n/ri^i). 

As this equation is identical, P {m) is the same as \/ ^ X 
F mu): hence Minst = This form of 

the function evidently satisfies the equation. Hence j = 2 F' (r) 
= ^ — X an arbitrary function of t, the same result as 

before. ♦ ‘ 

When the motion is in space of one dimension, 

S = ji=/(0 = ?; ?=/W.«^+F(0. 

Hence + F(0 + F(/). 

Substituting in the general equation (1), 

JL — \ - d± — t. — F(/). 

dt ^ ' ' 

I proceed to apply this equation to a problem of consider- 
able interest. Suppose a vessel A B CD, formed by the revo- 
lution of a line AEB, which may be either continuous or 
broken, about an axis ON, to contain fluid always retained 

at 
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at a con^nt lev^! AMD, and let the fluid issue from a cir- 
cular orifice B through the bentre of which the axis passes. 


o 



There must be a very slender column of fluid, havin^j its 
axis coincident with M N, the particles in which move entirely 
in a vertical direction, because there can be no reason why 
they should move in one hoiizontal direction rather than an- 
other. To this column, even if it be supposed to be conti- 
nued out of the vessel, the preceding equation will apply with 
exactness, because q being we need not have regard 

to the law of continuity in the value** of y. This being pre- 
mised, let k = the area of the orifice BC, O P = j:, w =: the 
velocity at N, y = that at P, and z an arbitrary function of 

Xj such that y = ~ . 


Then 


dq du ku dz 

dt ^ z * dl * dt 


And 


du ku dz dx 
dt ' dx dt 

= ?» also dV =:gdx, V =gx 


^et s/ = the area of the uppn’ surface of the fluid. Then 

at M the velocity =: because the vertical velocity at the 

surface must be fess than that at the oriflee in the ratio of 

k to 
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^ * *1 * 

k to 2'. Also if P ss the atmosphferfc pewure, Apd OM ss a:', 

7=g^-V7r--?rO- 7d;^) + F'W 

•• ^ —61*^ dt L' s/i 


At the orifice =s P without sensible error, and z = 1c. I,et 
^ s= Ay and for simplicity sake suppose =s Oj or the origin 
to be at M. Then, 


0=^A-A^- -Yl --5 

O t// 2 \ 


2 A /^\\ 

T • 


CiO represents the value of ^ when A is substituted for x. 
As the velocity of issuing^jnust after a very short time becAne 
uniform, will very after the commencement of the 
motion be = 0. Also ^ is very small when the orifice is 
small. 


u 


9 


1 


2 h /^ 2 \ * 
k \d£/ 


This equation is sufficient to show that at the orifice the 
velocity is always less than that acquired by falling through //, 

for — (^^9 which, when the orifice is very small, expresses 

the rate of decrement of the section of the stream in passing 
through it, is always a positive quantity. 

The experiments of Venturi show that the value of — 

is less as k is greater, for he found that by increasing the 
height of the surface of the fluid above the orifice, the distance 
of the vena contracta from the orifice was also increased. 

Suppose now k to be the area of the section of the stream 
at tlie vena contracta bne^ the depth of which Mn below the 
surface is A. Foi a small distance on each side of the vena 
contracta the function z will be accurately equal to the section 
of the stream, and consequently will be a minimum at the 

vena contracta by the definition of it. Hence = 0 
and = 

exactly in conformity with experience. 

The above is, I believe, the most exact solution of the 
problem that has hitherto been given, as the velocity at the 
vena contracta has never before been a deduction from theory. 
It may not be amiss to show that our reasoning will lead to 
the solution in M. Poisson’s Treatise on Hydrostatics, if 
conducted upon the supposition that he makes. In general 
N.S. Vol. 6. No. 32. Aug. 1829. S 
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^ ' ' \a 2^ ) (It 2 \z s'^ a^d x"^ z'^dx* ) 

M. Poisson supposes the vessel to be such that the variation 
of z is small compared to the corresponding variation of x. 
Hence ifp and^ differ by a very small quantity, 
p^pf , du r\ i\ , 

and passing from differences to differentials, 

dp j j dx du k^u^ ,1 

-:=gdx-k-,--~.d.-, 

which is the equation in the Ttaitc de Mcc. tom. ii. p. 449. 

Upon the same principles as those by which the preceding 
prfelem was solved, it will be possible to find the velocity of 
the fluid issuing from a vessel of any shape, whatever be the 
nature and position of the orifice. For let Iluid be compelled 
to move through any canal, continuous or not, and lying in 
one or several planes, and at the same time let it be acted 
upon by gravity. Suppose the transverse section at every 
point to be a square. Then every small portion of it may be 
considered a frustum of a pyramid ; and if the pyramid, the 
frustum of which is terminated at a given point be completed, 
and r be the distance of its vertex from this point, by what has 
been proved, 

«=/W + ^, i|=-^ = vel. 

Now let the transverse sections of the tube be indefinitely 
diminished, their proportions remaining the same. In this 
case the motions of the particles perpendicularly to the axis 
of the canal, will be indefinitely small, and no error will be 
induced by making r infinite in the preceding expressions, 
that is in supposing each very small portion of the tube pris- 
matic. Hence since F (^) is arbitrary, we may put = X (^)- 

Again, if s be the distance measured along the axis, of the 
point under consideration, from a fixed point in the axis, 

^ because the line s touches all the lines ?*. 

ds dr^ 

••• 

?>=/('') +x (0 

equations exactly like those for motion in space of one dimen- 
sion. 




X being 
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a being the distance of the point from a fixed horizontal plane. 
Suppose q = z being an arbitrary function of s, not neces- 
sarily continuous, to which the transverse section of the tube 
is always proportional, and u the value of q when 2 = i-. 

•’i I ^ ^ ^ du ^ ku ds 

\ / fi t z d t X“ d s d t 

k du k*u* dz 

% * dt z* * zds 


p sk 

— = P- jr — . — . 


d u 
d t 




Now as the shape of the tube and the function z are quite arbi- 
trary, the motion vvhich is taking place at any instant along its 
avis, may be identical with the motion along a line drawn fi om 
a point in die surface of fluid, maintained at a constant height 
in any vessel whatever, to a point at the vena coiitracta, the 
line being so drawn that it shall always be coincident with the 
tlirections of the motions of the particles through which it 
jiasses. Let therefore u = the velocity at the vena contracta, 
k = the section of the stream at that point, 2' = the area of 

the upper surface of the fluid ; then will = the vertical ve- 
locity of a particle at any point of the surface, if the surface 
retain its parallelism to the horizon. And if = the Z. which 
the direction of the velocity of the particle makes with its 

surface, 7,^™^ = its actual velocity. Suppose that whenjp = P 
the atmospheric pressure, ^ = 0, s = 0, 2 = 2', 


Then - = — 


e 


a'* bin« 


-fit) 


sk 

= -- 


d u 
d t 






SjP’siu*/ 


At the vena contracta z =z p = P,~ =z 0 , because k is a 
minimum. Let s = <r. 

Hence - For almost all 

the points of the surface 6 will be very nearly 90°; so tlhat if 
k be very small compared with s', may be neglected. 

And because the velocity of issuing must very soon be uni- 
form, after a very short tinie from the commencement of mo- 
tion- = o. 

Therefore = 2 gh. 

It thus appears that independently of the motions of the 
particles in the interior of tlic vessel, (for they may be any 

S 2 whatever 
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whatever as a is an arbitrary function) the velocity at the vena 
contracta is that acquired by falling through its depth below 
the surfece of the fluid, whatever be the shape of the vessel, 
or the nature and position of the orifice. The exact con- 
formity of this result to experience is a proof of the justness 
of the reasoning from which it is deduced. 


In general -f{t) + 



PW , 2F(0 ^ F(0 _ ^ 

dt r* * dt r* r ^ 


dt 




Hence 



^-2?^ andJf=/'{0- 


-2 f. Therefore ^ = V + ^^ + 2|^-/' {t), an 

'equation which embraces every kind of motion, and in which 
r is a function of j-, ?/, and always given by tlic given 
conditions of the problem to be solved. 

It would be easy to muhiply examples: the preceding 
suffice to show that the integral we set out with is the proper 
general integral of the dillerential equations of the motion of 
incompressible fluids, and to give an idea of the mode of em- 
ploying it. This method of deducing the laws of physical 
action from the integrals of partial differential equations, is 
iiew> I believe, and at the same time, important, as it extends 
to the more interesting problem of the small vibrations of 
elastic mediums. By parity of reasoning Euler’s integral of 

the equation ^ + j^) is the general mte- 

gral. This point I have considered in a paper lately sub- 
mitted to the Cambridge Philosophical Society, and have 
employed diis integral in the solution of some problems 
hitherto not subjected to analysis. 'Plie foregoing discussion 
also throws considerable light upon the nature of the arbi^ 
trary functions which occur in the integrals of partial diffe- 
rential equations. It may be inferred from it, that while we 
justly admit the discontinuity of these functions, that is, their 
changing abruptly from one form to another, it is neither 
necessary nor proper to suppose the existence of a new species 
of functions, discontinuous per se, and by this property of dis- 
continuity distinguished from every other. When Lagrange 
had shown that the vibratory motions of the particles of elastic 
mediums were not subject to any law of continuity, it was 
perhaps too hastily concluded that they must be given by a 
new prd^ of functions ; for it is not logical to draw inferences 
abdut physfical laws from functions, the existence of which 
cannot be proved by pure analytical reasoning. This ques- 
tion, 
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tion, as far as relates to motion in elastic mediums, I have 
considered in the paper above referred to. 

Tfin. Coll., April 13th. J. Challis. 


XXL Notices respecting New Books. 

M. Adolphe Brongniart’s History ^ Fossil Vegetables. 

T he second livraison of this most interesting and beautiful work 
has recently appeared, and contains, figures and descriptions 
of upv/ards of thirty species of fossil plants, of the genera Fucoidesy 
Confervitesy Muscitesy Equisetmiy CahniileSy See, We regret to learn 
that from the death of the publisher, the completion of the work will 
experience some delay ; but the learned and indefatigable author 
has just published a “ Prodrome de Vhistoire des vegetaux fossil Sy* 
which is intended as a compendium of the whole work ; but it is^ 
without plates, or descriptions of species. This little publication is 
highly interesting ; for it contains the author’s views of the deve- 
lopment of vegetation, and the characters thereby furnished to 
distinguish the different formations. From the increased and in^ 
creasing taste for geology, we hope both the works now mentioned 
wdll meet with due encouragement from the literati of this country. 
We subjoin M.Brongniart’s list of the plants which characterize the 
secondary and tertiary formations, extracted from the ‘‘ Prodrome ” 
alluded to. 

PLANTES CARACTERISTJgUES DES DIVERSES FORMATIONS. 

Terrain houiller. Coal Measures, 

Calamites. 

Filices des genres Sphenopteris, Neuropteris, Pccoptcris, et ♦Odon- 
toptcris cspeces tres nombreuses. 

Lycopodites et ♦Lepidodendron. *Sphenophyllum, *Annularia, 
et ^Asterophyllites. Lcs quatres derniers genres ne sc 
trouvent que dans ces terrains. 

Zeciistein et Sciiistes bitumineux. 

Algae analogues a des Caulerpa, particulierement ^Fucoides sela- 
ginoidcs. 

Ore's bizarre. 

Calamites. 

Filices des genres Sphenopteris, Neuropterfs, et *Anomopteris. 
Coniferes du genre *Voltzia. 

Plubieurs plantcs phanerogames monocotyledones. 

Muschelkalk. 

Neuropteris Gaillardati. 

Mantellia cylindrica. 

Marnes irisees. Keuper et Lias. 

^Equisetum columnare. 

h dices des genres ^Clathroptcris, Teniopteris. Cycadeae des genres 
*Ptcrophyllum, *Nilbonia ct Zamites; particulierement le 
*Pferophyllum longifoliuni et Icb Zamites Bechii ct Buck- 
landii. 
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OoLiTHE iNFERiEURE. OoUtc of Whitby, 

Equisetum coluinnare. 

Filices des genres ^Pachypteris, Sphenopteri^> Pecoptcris, ct Tc- 
niopteris. 

Cycad^es du genre *Zamia (9 especcs). 

Forest Marble. (Stone^eld and Solenhofen,) 

Fucoides. 

Filices rates. Sphenopteris, Hyraenophilloides. 

Zamia pectinata. 

Conifcrae du genre Thuytcs ct ^Taxites podocarpoides. 

Calcaiue de Portland. 

Mantellia nidiformis. ( Cycadece, ) 

Hastings S4ND. 

^Loncliopteris Mantelli. •(Pecopteris reticulata,) 

’•^Sphenopteris Mantelli. 

^Clathraria Lyellii. 

Green Sand. 

Fucoides, plusieurs especcs. ^F. Targionii, sLrictus, et Brardii. 
Zosterites. Cycadites Nilsonii. 

Craie. 

Rien de determinablcs en plantes tcrrestrcs. 

Confervites, fucoides, rares. 

ARGILE PlASIIQUE, MOLASSr ET LIGNITES. 

Palmiers probablement du genre Cocos, &c. 

Conifcrae des genres Pinus, Thuya, Taxus, lic. 

Amentaccae, Acerinese, Juglandeae, et autres dicotyledones arbore- 
scentes. 

Calcaire Gkossier. 

Palmiers. Rares, 

Conifcrae. Rares, 

Pinus Defrancii, feuilles dicotyledones assez frequcntes. 

Fucoides nombreuses a Monte Bolca. 

Terrain d’eau douce, Gypseux ou Paleotherien, 

Chara Lemani. 

Palmiers. Flabellaria Lamanonis. 

Coniferse. Pinus paeudo-strobus. Taxites Tournalii, &c. 
Amentaceae, Carpinus ; Betula et autres dicotyledones. 

Terrain marin superieur. 

Pinus Cortesii ; v6g6taux rares et peu connus. 

Terrain d’eau douce superieur. (Meuheres,) 

^Chara medicaginula* 

*Nymphea. 

* Cette^plantes qui ne sont proprcs qu ji une seulc formation ou A deux 
formationil lir^s voisines, sont marquees d un *. 
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XXII. Proceedings of Learned Societies* 

ROYAL SOCIETY. 

May 29 A PAPER was read On the nerves of the face; be- 

ing a second paper on that subject, by Charles Bell, 
Esq. After recapitulating the contents of his former paper, the 
author cited cases which have occurred since its publication in sup- 
port of his doctrine; Jst, That the sensibility of the head and face 
depends on the fifth pair of nerves; 2ndly, That the muscular 
branches of that pair are subservient to mastication ; and Srdly, That 
the portio dura of the seventh pair controls those motions of the 
parts of the face, whether voluntary or involuntary, which are con- 
nected with respiration. Instances are given of lesions of the portio 
dura, from accident or from disease, followed by paralysis of the 
muscles on the same side of the face, while the sensibility remained. 
On the other hand, cases are related of injury to the fifth pair being 
attended with loss of sensibility in all the parts 'receiving branches 
from the injured nerve, while the power ofmotion continued unim- 
paired. In one case of this description, where one half of the un- 
der lip had become insensible, on a tumbler being applied to the 
mouth, the patient imagined it was a broken glass that he touched. 
A similar delusion was experienced by anotlicr patient, in whom 
the half of the upper lip had been deprived of sensation by an in- 
jury to the suborbital branch on the same side. From these facts 
the author deduces the absurdity of the practice of cutting the portio 
dura for the relief of tic-douloureux. He next enters into an ana- 
tomical description of the course of that division of the fifth pair of 
nerves which is unconnected with the Gasserian ganglion, and passes 
under it, and which he considers the motor or manducatory portion 
of the fifth, being distributed to the temporal, masseter, pterj^goid, 
and buccinator muscles: some branches of it supplying the muscles 
of the lips, and also the mylo-hyoidous and anterior belly of the di- 
gastricus, the action of which is to repress the jaw. In proof that 
this nerve is destined to niandiication, the root of the fifth pair in an 
ass being exposed and irritated, the jaws closed with a snap; and, 
on its being divided, the jaw fell relaxed and powerless. The author 
next endeavours to show the necessity of an accordance betw^cen 
the motions of the lower jaw and those of the cheeks during masti- 
cation, and the probability that this connection of motions is brought 
about by means of the connections which exist among their respec- 
tive nerves, and between which a sympathy may in consequence be 
established. In one case violent spasms took place in the masseter 
and temporal muscles, while the motions of the features were free 
and unconstrained ; and in another the muscles of the jaw on one 
side were paralysed, with loss of sensibility on that side of the face. 
On the other hand, wlieii the portio dura is paralysed, all the 
muscles of the face waste, except those supplied by the fifth pair. 


LINNiEAN SOCIETY. 

May 5. — The paper read was Some account of the Geo- 
logy and Botany of Swan River, Australia. By Mr. Charles Fraser, 
colonial botanist.’^ 
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May 25. — The Anniversary was held at the Society’s House, 
A B. Lambert, V.P. in the chair ; when the followinff were apooioted 
officers. ^ 

President: Edward Lord Stanley, M.P. — Vice-Presidents : A.p. 
Lambert, Esq. F.R.S. ; W. G. Maton, M.D, F.R.S. ; E. Forster, 
Esq. F.R.S. ; and R. Brown, Esq.F.R S. &c.’^Treasurer: Edward 
Forster, Esq. F.R.S. — Secretary: J.E.Biclieno, Esq* F.R.S. Assis- 
tdnt Secretary: Richard Taylor, Esq. F.S.A. &c.— Also to ftll the 
vacancies in the Council: Thomas, Marquis of Bath, F.S.A. ; W.' 
J. Broderip, Esq. F.R.S.; R. E. Grant, M.D, F.R.S. Ed.; John 
Lindley, Esq. F.R.S. &c, ; and Nathaniel Wallich, M.D. F.R.S. &c. 
The annual dinner li^as enlivened by the presence of several much 
esteemed naturalists from various parts of the kingdom. 

June 2 . — Read a communication by Wm.Yarrell, Esq. F.L.S.&c. 
“ On the Organs of Voice in Birds.” The author here pursues the 
subject of his former paper on the Tracheae of birds, and gives de- 
scriptions accompanied by figures of the numerous muscles by 
whose action the varied powers of the vocal orgalis of* birds arc 
governed. Their organs of voice consist of four parts : the glottis 
or superior larynx, the tu6e of the traclica, the inferior larynx^ and 
the bronchia:. Great diftercnce exists in the relative length of tube, 
short ones producing shrill notes, a» in singing birds, and vice vei sJ 
in waders and swimmers. Strong bread cartilaginous rings give 
loud and monotonous voices, and slender rings with large space 
between admit variety of tone. Some of these varieties result from 
the dilatation and contraction of the membrana tympaniformis, and 
from the power of altering the form of the bronchiae. The mu.**- 
cles of the inferior larynx vary frompair to five. 

• June 16, — In the remainder of Mr. YarrelFs paper, the reading 
of which was concluded at this meeting, a great many curipus con- 
formations of the organs of voice in various birds were accurately 
described and compared. The author states that these are least 
complex in the Falconidae, some of the Insessores, almost all the 
Rasores, Grallatores, and Natatores; — more complex pi thePsitta- 
cidsc, who alone possess three pair of true muscles of voice ; but most 
.Comdex in the Com, starling, larks, thrushes, finches, warblers, 
swallows, &c., which all have five. The convolutions in the trachea 
of some species are aptly compared to the aduTtional crooks fixed 
to the French-horn in order to play in a lower key. — A part of a 
memoir by M.Dumortier was also read, intitled Recherches surla 
Structure comparee et leDevclloppement desAniinaux et desVegetauxJ* 

geological society. 

June 19.— A. B. De Capel Brooke, Esq , of Lower Brooke Street { 
Jaqaes Morrison, Esq., of Portland Place 3 and Daniel Sharpe, Esq., 
of tfcw Qi^nd Street,— were elected Fellows of this Society. 

A On the occurrence of agates in the dolomittc strata of 

the lumfed^sandstone formation in the Me^ip Hills,” by the Rev. 
W.JEbratiiuid, D.D , V.P.G.S , F.R S., &c., «c., was read. These 
agates are ploughed out of the surface of the fields at Sandford, near 
Banwell, and^rep^ariy allied to the potatoe stones, which abound in 

the 
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the ne\v*r^d-$AndfiU)ae formatiou which surrounds the Mendip Hills. 
Their prevailing colours are various shades of gray • their internal 
structure resemf>les that of the bird’s-eye agate, presenting alternate 
bands of chalcedony, jasper^ and hornstone, disposed in irregular and 
concentric curves : some specimens from Worle and Clevedon are of 
the nature of ^ne jasper-agates, and of a bright red colour. 

A shallow pit, from which the agates are extracted at Sandford, 
. piesents the following section. 

1. Yellow clay, mixed with magnesia and carbonate of 

lime 

2. Yellow dolomite, used as firestone in limekilns ^ it 

crumbles readily to a soft powdej*, and is filled with 
specks of manganese, and contains veins of small 
nodules of chalcedony 

3. Yellow clay falling to powder in water like Fuller’s 

earth, and containing much carbonate of lime and 
magnesia. In this clay the agates are dispersed 
irregularly like nodules of fiint in chalk 

4. Yellow clay and earthy dolomite, to the bottom 1 J2 inches 

the pit j 

The author adduces a paralkd example of beds and nodules of jas- 
per and jasper-agate in tbfc mountains of dolomite, near Palermo, 
in a formation of the same age with the new-red-sandstone of the 
Mendip Hills. He also gives examples of agates formed in cavities 
of chert of the green -sand formation, near Lyme Regis, and in 
cavities of silicified wood and silicified corals and shells. The most 
beautiful specimens of the two former are from the tertiary strata of 
Antigua. Shells converted into chalcedony, and containing agates in 
their cavities, occur near tlxeter, in the Whet stone-pits of the green- 
sand formation, at Black Down Hill j and shells, entirely converted^to 
red jasper, in sand of the same formation, occur at Little Haldon Hill. 

A paper was ndkt read '^On the tertiary fresh- water formations ofAix 
in Provence, including the coal-fielijof Fuveau,” by Roderick Impey 
Murchison, Esq., Sec. G.S., F.R S., &c., and Charles Lyell, Esq , 
foT. Sec. G.S., F.R.S., &C.5 with a description of fossil insects con- 
tained therein, by John Curtis, Esq., F.L.S. 

The oldest and fundamental rock of this district is a highly in- 
clined and contorted secondary limestone, containing Belemnites, 
Gryphites and Terebratulae 3 on which is unconformably deposited a 
vast fresh-water formation, the relations of which are shown in a 
section from N.E. to S.W. — The escarpment of white marl and lime- 
^ stone, N.E. of the town of Aix, is first described in a descending 
series. The upper beds, consisting of white calcareous marls and 
marlstone, calcareo-siliceous millstone and resinous flint, contain 
the Potamides Lamarckii, Bulinus terebra and B. pygmseus, with a 
new species of Cyclas named C. gibbosa 3 and the subjacent strata 
run out into a terraqk beneath which gypsum is extensively worked. 
Of these beds (minutely detailed), some are peculiarly character- 
ized by their abundance of fossil fish; and others by a profusion 
of plants, amongst which, Mr. Lindley has recognised Fbbeilaria 
N.S. Vol. 6. No. 32. 1829. T Lama- 
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Lamanonis of M. Ad. Brongniart> and the leaves of Laurus dulcis } 
Podocarpus macrophylla '> and Buxus Balearica ? — the terminal 
pinna of a leguminous plant, referrible to Lotem or Phaseoleas of De 
Candolle^ the branch of a Thuya nearly related to T. articulate, 
and what appears to be the fruit of some unknown plant, &c., 
In this upper system of gypsum the fossil insects occur, 
exclusively, in a finely laminated bed of about 2 inches thick ^ 
and still lower are two other ranges of gypsum, the upper one of 
which alone is worked j and the marls associated therewith, con- 
tain neailyas great a quantity of fossil fish as those of the upper 
zone. Beneath these arc beds of white and pink-coloured marl- 
stone and marl, inclined at angles of from 25° to 30°, and distinguished 
by Potamides Lamarckii, and a new species of Cyclas, named C. Aquae 
Sextiae, and these pass downwards into a red-sandstone (Molasse) 
and a coarse conglomerate (Nagelfluh), the town of Aix being situated 
at the base of the whole of the above series. 

In continuing the sectional line to the S.W., all the district be- 
tween Aix and Puveau is made up of parallel ridges of fresh-water 
rocks j the most northeily containing red mail and hbrous gypsum, wdth 
Limnseae and Planorbes (P. rotundatus): the intermediate range is 
of mere earthy limestone, containing Limnaeje and Gyrogonites, with 
micaceous sandstone and shale ; and lastly, the coal-field of Fuveau 
is described, as composed of gray, blue, and black compact lime- 
stone and shale, with stony bituminous coal of good quality j the 
united thickness of the different seams of which amounts to about 
5 feet. The fossils characterizing the carboniferous strata aic 2 new 
species of Cyclas, named C. cuneata and C. concinna, a Melania, 
named M. scalaris 5 Planorbis cornu, and a large species of Unio. 
Casts of Gyrogonites were observed even in the coal itself, and the 
charcoal seemed in some instances to be made up of a plant resem- 
bling Endogenites bacillare of Brongniart. 

The authors remark that these lower members of 4 his great tertiary 
deposit differ in character from any other fresh-water group examin- 
ed by them in Central France, and have so much the aspect of the 
most ancient secondary rocks, that the presence alone of fluviatilb 
and lacustrine shells, with Gyrogonites, compelled them to recognise 
the comparatively recent date of the whole group 

This notice was accompanied by observations on the fossil insects 
mentioned in the preceding memoir, by John Curtis, Esq., F.L.S. 
These insects are all of European forms, and are most of them re- 
ferrible to existing genera. The greater portions belong to the orders 
Diptera and Hemipteraj the Coleoptera are next in number, there 
are only a few Hymenoptera, and theie is but one Lepidopterous in- 
sect. As a larger collection,” says Mr. Curtis, might greatly change 
the proportion of the different orders, no positive inference, as to 
climateOiiDufd be drawn from the present assemblage ^ but there 
is notlm^ in the character of the insects to warrant the supposi- 
tion of anigher temperature than that of the South of France.” The 
greater port&Ka of these remains were very probably brought together 
from different tocalities by floods, mountain-torrents, or rivers; yet 

there 
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there is no insect among them that might not be found ip a moist 
wood. The antennoe, tarsi, and other parts by which the characters 
would be best distinguished, are often wanting 5 yet enough cha- 
racters frequently remain even then to distinguish the genus. The 
sculpture, and even some degree of colouring, are preserved in several 
specimens. The wings of some beetles are extended beyond the 
elytra^ showing that when they perished, they were flying, or attempt- 
ing to escape by flight. 

A collection of fossil vegetables, from the Northumberland and Dur- 
ham coal-field, was exhibited at this meeting, and presented to the 
Society by William Hutton, Esq., of Newcastle-upon-Tyne, F.G.S.; 
with a catalogue describing the plants, according to the systems of 
M. Ad. Brongniart and Mr. Artis. The collection consisted of spe- 
cimens of Calamites, Sagenaria, Filicites, Myriophyllilcs, Asterio- 
phyllites and Sphmnophyllites. 

At the close of this Meeting, which torminatfd the session, the 
Society adjourned till Friday evening the 6th of November. 


ROYAL ACADEMY OF SCIENCES OF PARIS. 

August 4, 1828. — The Minister of the Interior sent the ordon* 
nance of the King, by which the Academy was authorized to accept 
the legacy of the &ie library left by the late M. Gallois. — M. Richard 
Vaux, of Toul, sent a memoir on nervous action. — M. Guilbert an- 
nounced his discovery of an instrument, by the assistance of which 
the size of stones contained in the bladder might be ascertained.— M. 
Bussy deposited a sealed packet. 

A commission consisting of MM. Vauquelin, Thenard, the Duke of 
Kagusa, Cordier, und Beudant, made the report desired by the Mi- 
nister of War, respecting M. Longchamp’s theory of nitrification. This 
report, which was very Tong, was terminated by the following conclu- 
sions, which were adopted by the Academy. 

1st. As to the flieorctical part, we find that M. Longchamphas ex- 
pressed an idea long since announced, namely, that nitric acid is formed 
\njthout the assistance of animal matter; but the facts which he has cited 
are not sufficient to establish it with certainty. We find also that the 
assertion which he has made, that nitric acid is formed entirely by the 
elements of the atmosphere, is not correct ; for it has been demon- 
strated that animal matter has great influence on this formation. 

2dly. With respect to oeconomical considerations, we see nothing 
in the opinions of M. Longchamp which gives us any hope of obtain- 
ing nitre at a cheaper rate, even supposing it to be produced in the 
manner which he imagines. If nfew experiments are to be made, it 
ought to be done under less favourable circumstances, that is to say, 
without the assistance of those materials which arc acknowledged to 
possess great influence, and without which we do find nitrates formed 
in our establishments. We are of opinion that theoretical considera- 
tions only would induce a repetition of the experiments proposed by 
M, Longchamp. It would certainly be a curious fact in science, to 
find that nitric acid is formed under the circumstances indicated by 
this chemist. 
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The Academy heard a memoir by M. Gerdry, on the mechaividm of 
the walk of man ; and a work by M. Verni^re, containing therapeutie 
processes applicable to all cases of poisoning. The sections of botany 
and rural oeconomy, afterwards presented, ex cequo, MM. Mirbel and 
l!)u Petit-'fhouars, as candidates for the chait of rural oecoimmy, va- 
cant in the Jaidin du Roi, by the death of M. Bose. 

In this sitting M. RaspH address'ed another letter on the subject of 
what he had written respecting the microscopes of M. Amici. 

August 1 1. — Dr. Lusardi sent a memoir intitled Histoire de VOpd* 
ration de la Cataracte^ et paraltele des procidh rnis en usage jusqu'd 
nos /oMrs.— M. Hazard, jun. presented a manuscript work Sur Ics 
tiaras de France. — The Academy elected M. Mirbel in the room of 
the late M. Bose.— ^M. Bertrand-Geslin read a memor intitled, Cow- 
sidirations GSognostigues Generales sur le Terrain de Transport en 
Italic. — M. Flourens read a memoir of experiment^ on the semicircu- 
lar canals of the ears of birds. — M. Cagniard-Latour presented a 
summary of a memoir on the action of whistling in man. — M Moreau 
de Jonnes communicated Recherches de Geographic Botanique sur 
le Mais. — A notice respecting the variation of the barometer by 
M. Malbec was read. 

August 1 8. — An ordonnance of the King was read, approving the 
nomination of Dr. Serres, as a member of the Academy.-— M. Dard 
sent a letter on the determination of the longitude at sea. — M. Gr^- 
goire presented a memoir on the theory of colours. — M. Griffith sent 
an account of experiments on the circular motion of certain bodies. — 
The Academy received two sealed packets : one from M. Cauchy ; 
the other from MM. Pinot and Fermin. — M. Pouillet read a memoir 
on the measure of electric currents, and on a method of determining 
the intensity of terrestrial magnetism. 

August 26, — The following manuscript works were presented : De- 
scription of an instrument for drawing in perspective, by M, Favret de 
Saint-Mesmin ^ — A letter on the decomposition of wffcer by perchloride 
of cyartogen, by M. S^rullasj— A letter respecting an instrument for de- 
termining the size of a stone in the bladder, by M. Guilbert ; — R§- 
searches on the circulation, respiration, and reproduction of the branchi- 
ferous annellida, by M. Dugu, of Montpellier.— M. Geoffroy an- 
nounced that satisfactory news had been received of the expedition 
commanded by M. Durville. — M. Dumeril gave a verbal account of 
a work by M. Piorry, intitled, De la Percussion MSdiate, et des Stgnes 
obtenus d Vaide de ce nouveau moyen d" exploration dans les maladies 
des organes thoraciques et ahdominaux, — M. Du Petit-Thouars read a 
memoir on the origin of bark and of wood. — M. Girou continued the 
reading of hw memoir on the reproduction of domestic animals.— 
M. Amp^ read a memoir on the determination of the curved surface 
of kmino^ waves, Sec. 

Sept'^'L^The Minister at War thanked the Academy foi* its report 
respectmg^ artificial nitre beds.— There were read a memoir on rail- 
roads by M. Masquelet On cyanic acid by M. S^rullas •, — On the 
velocity of light, to. by M. Ampere.— M. ChevTeul,in the name* of a 
comffiissidn, gave a favourable account of M. Raymond’s memoir on 

the 
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the dyeing of wool by means of Prussian blue j— M. Boyer gave a 
favourable report also respecting M. Delpech’s paper on the R^sec>> 
tion of the lower jaw. — M. Moreau de Jonncs continued the reading 
of his memoir on geographical botany.— The Academy, in a secret 
committee, agreed to the dedication of M. Brud’s new geographical 
atlas. 

Sept. 8. — M. Baudelocque, nephew, announced two new processes 
in uterine h»morrhages and affections of the womb. — M. Marc Jadot sent 
a geographical table containing the laws of the population of France 
and of the city of Paris. — M. Say sent some reflections on the rela- 
tions of the exact sciences with political oeconomy. — M. Chevreul 
read a memoir on the fatty matter of wool. — M. GeoftVoy Saint-Hilaire 
read considerations on the vision of the mole. — M. MnbeJ gave a 
verbal account of the first Number of MM. Durville and Lesson’s work 
on cryptogamous plants. 

Sept. 15 . — Several letters were read from MM. Durville, Quoy, 
and Gaymard. These travellers announced a great number of draw- 
ings and descriptions of animals. — M. Cuvier read a favourable re- 
port respecting the experiments of M. Flourcns. — M. Maurice gave 
a favourable account of M. Liouville’s memoir, on dynamic electricity 
in general, and particularly on the mutual action of the pole of the 
magnet and a conducting wire. — M. Sdrullas read a memoir On the ac- 
tion of sulphuric acid on alcohol, and the resulting products. 

XXIII. Intelligence and Miscellaneous Articles. 

DECEASE OF DR. YOUNG AND SIR HUMPHRY DAVY. 

I T is our melancholy duty to record the loss of two of our most 
distinguished cultivators of science, Dr.Thomas Young, and Sir 
Humphry Davy; Dr, Young died in London on May 10th, and Sir 
H. Davy, at Geneva, on May 29th. The most important of the 
discoveries and fcontributions to science of both, have been from 
time to time recorded oi^ inserted in the Philosophical Magaeine ; 
apd we have commenced the present Number w’ith the last produc- 
tion of Sir H. Davy, A paper on the Electricity of the Torpedo. 


SPONGY PLATINA. 

M. Plcischel recommends that a piece of paper be imbibed three 
times in succession with a solution of muriate of platina, and then 
burnt. The residue is the platina, he says, in its best state for effect- 
ing ignition. We have always found that, when prepared by heating 
a little pure ammonio-muriate of platina upon platina foil in a spirit- 
lamp, at a temperature as low as possible, so that it be sufficient to 
dissipate every thing volatile, then the platina would inflame a mix- 
ture of oxygen and hydrogen at the lowest possible temperature. 

- — Royal Instil. Journal, April 1829. 


INDELIBLE INK: BY M. BRACONNOT. 

Dissolve 20 grammes of Dantzic potash in a sufficient quantity of 
boiling water, add 10 grammes of animal matter, such as tne parings 

of 
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of tanned iskin^, and 5 grammes of flonrer of sulphur; boil the whole 
to dryness in a cast iron vessel ; afterwards heat the matter strongly 
and stir it continually until it softens, taking care that it does not 
burn ; then having gradually added a small quantity of water, filter it 
through a coarse cloth, A deep coloured liquor runs through, which 
may be kept for any length of time in a bottle, but it must be kept 
well corked ; a single pen<full of this ink is sufficient to write one or 
two quarto pages, and it possesses all the properties which can be 
expected in an indestructible ink ; it flows much better than com- 
mon ink, and does not clog the pen by any substances held in sus- 
pension ; it also resists the most powerful chemical agents, as will 
presently appear, 

A strip of paper written upon with this solution, was treated with 
a boiling solution of potash, and was almost entirely destroyed ; but 
the portions of paper remaining undestroyed, exhibited the writing 
perfectly. Paper written upon with the same solution, immersed 
for an instant in moderately strong sulphuric acid, was partly dis- 
solved, being converted into a glutinous substance ; but upon the 
undissolved portions, though rendered very thin, the writing re- 
mained legible. 

Concentrated nitric acid had no effect upon writing with this ink 
in twenty-four hours, at a temperature below that foi the complete 
destruction of the paper. 

Another piece of paper written upon with the same ink, was 
immersed for some time in a strong solution of chloride of lime, 
mixed with muriatic acid, and it was afterwards put into a solution 
of potash for twenty-four hours ; after this it was boiled to dryness, 
and then dissolved in water, when only a small portion of paper 
remained, but upon this the letters were very distinct. 

M. Braconnot is of opinion that this solution may be advanta- 
geously employed in dyeing chesnut browns upon cotton, linen, and 
silk, or for darkening other colours . — Annates de Chim. et de Phys, 
Feb. 1829. 

M. Braconnot has [published a notice in the Annates de Chimic 
for April, in which he states that this ink is not so indestructible as 
he at first imagined, for it was destroyed by successive digestions 
in chlorine asd potash. 

PREPARATION AND COMPOSITION OF SOME BROMIDES, BY 
M. HENRY, JUN. 

PERBROMIDE OF IRON. 

Take a quantity of pure bromine, and put it into a porcelain cap- 
sule, containing about twenty times its weight of distilled water, and 
add gradually, and stirring with a brass rod, iron filings until the 
liquor ceases to emit bubbles; it is then to be gently heated, and 
when 0lias acquired a greenish tint it is to be filtered. The solu- 
tion eoetalQs protobromide of iron, which is precipitated white by 
potash like the protosalts of iron, emitting a very peculiar smell ; 
then evaporate to dryness by exposure to the air. The residual 
mass is of an di'flfnge red colour; treated with water it does nut 
entirely dissolve, there remain some portions of peroxide of iron 

derived 
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derived from the peroxidation of a small portion of the iron of die pro« 
tobromide. When again evaporated, the red matter yields a deposit 
of a similar red colour, rather more of a brick red, which strongly 
attracts moisture from the air, and is soluble in alcohol ; when treated 
with sulphuric or muriatic acid, white acid vapours are disengaged. 


It is composed of Iron 15*27 

Bromine 84-73 


100 

BROMIDE OF MAGNESIUM. 

An excess of calcined magnesia was added to a solution of proto- 
bromide of iron, and slightly boiled. The filtered liquor when 
evaporated to dryness yielded crystals, which when purified by so- 
lution, and dried in a stove, were small acicular prisms, very soluble 
both in water and alcohol, deliquescent, of a bitter sharp taste, and 
precipitated in a fiocculent state by ammonia, and by heat decom- 


posed into acid and base. 

It is composed of Magnesium 7*760 

Bromine 92*240 


100 

BROMIDE OP CALCIUM. 

The bromide of iron was decomposed by hydrate of lime ; the 
liquor was filtered when the precipitate was become brick red. 

Bromide of calcium is very deliquescent, fuses into a whitish mass, 
and gives out a peculiar smell which has some resemblance to that 
of bromine, a small quantity of it appearing to suffer decompo- 
sition. This bromide crystallizes in acicular crystals, which are 
very soluble in water and alcohol ; its taste resembles that of chlo- 
ride of calcium. Sulphuric acid disengages a white vapour of hydro- 
bromic acid, and towards the end, reddish vapours of bromine and 
sulphurous acid. When analysed by means of neutral oxalate of 
soda, it yielded such a quantity of oxalate of lime as showed that 
its composition was 

Calcium ......... 11*974 

Bromine 89026 

— — M 
100 

BROMIDE OF BARIUM. 

Protobromide of iron was boiled with an excess of moist carbonate 
of barytes ; when the precipitate became red, the liquor was fil- 
tered, evaporated, and calcined. The product, re-dissolved in pure 
water and carefully evaporated, yielded white rhombic prismatic 
crystals, slightly deliquescent, soluble in water and alcohol, dis- 
agreeably bitter in taste, undecomposable by heat, and giving with 
sulphuric acid, at first thick white vapours, and thin reddish vapours. 
When treated with sulphuric acid, it yielded such a proportion of 
sulphate of bary tes as indicated its composition to be 

Barium - 31 *75 

Bromine 68*31 
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•The bronze ef barium when 4i8solve4» serves for preparing by 
double decomposition tlie bromides of magnesiuj^apd zinc^ by em< 
ploying the sulphates of these bases* 

BROMIDie OF POTASSIUM. 

This is prepared by decomposing protobromide of iron with car- 
bonate of potash ; when the saturation is perfect, the mixture is to 
. be heated in the air to facilitate the peroxidation of the iron ; the 
solution is to be filtered and evaporated, and by one or two crystal- 
lizations the pure bromide is obtained. 

This salt crystallizes very well in cubes ; it has a slightly saline 
taste, is slightly alterable by exposure to moisture, is soluble in 
alcohol, is decomposed by sulphuric acid, like the bromides of caU 
cium and barium^ and fuses without decomposing. When decom- 
posed by sulphuric acid and heat, a portion of sulphate of potash 
was obtained, which showed it to be composed of 

Potassium 26*548 

Bromine 73*451^ 


100 

BROMIDE OF SODIUM. 

Obtained as the last, substituting carbonate of soda for that of 
potash. This bromide crystallizes very well in groups of small 
acicular crystals, of a whitish colour. It slightly attracts moisture 
by exposure to the air ; its taste is rather alkaline than saline, and 
it is very soluble in water and alcohol. 

It is composed of Sodium 13*38 

Bromine 86*62 

100 

Journ. de Pharmac, Feb. 1829. 

PROTOBROMIDE OF MERCURY. 

Pour a neutral solution of bromide of potassium, calcium, or mag- 
nesium, &c., into a very dilute solution of protonitrate of mercury; 
an abundant Hocculent precipitate is formed, which is of a yellowish 
white colouF : when this is carefully washed, and dried in the shade, 
the residue may be volatilized by a strong heat, and it condenses in 
the state of an acicular crystalline mass, which is of a yellowish 
colour while hot, but becomes whiter on cooling. It fuses like the 
protochloride and percliloride of mercury. Reagents, such as potash, 
soda, and the hydrosulphurets, precipitate this bromide in the state 
of mercurial protosalts. 

It is probably composed of Mercury . . 57'36 

Bromine . . 42*64 

100 

PEBBROMIDE OF MERCURY. 

Tbis compound may be prepared directly as proposed by M. 
Balard, by treating mercury with bromine, and subl iming,or by decom- 
posing persul{ibale of mercury with very dry bromide of potassium 

with 



145 


Intelligence and Miscellaneous Articles, 

with the assistance of lieslt ; equal quantities, sublimed with a strong 
heat, yielded a* substance which was crystalline cn the inner stirlhcc, 
and of a yellowish white colour ; it was partly soluble in water, and 
contained some insoluble protobromidc. It may also be prepared 
^ heating equal quantities of bromine and mercury under water. 
Tile mixture becomes pasty, and by evaporating the fluid, silky 
needles of perbromidc are formed. Or the evaporation may be con- 
tinued to dryness, and the residue Sublimed ' when purified by sub- 
limation, it has the form of very fine silky needles, which are very 
soluble, have a penetrating smell and are very volatile. It is pre- 
cipitated yellow by potash, and red by chromate of potash. 

It is composed of Mercury .... 59’4<7 

Bromine .... 46*53 


lOQ 

All the bromides above described readily give out bromine by the 

action of chlorine. 

atomic constitution of cyanide of mercuky. 

Mr. J. F. W. Johnston, M.A., who supposed he had disco- 
vered that clorine is evolved, when carbonate of manganese is treated 
^with diluted sulphuric acid, has published a memoir in Dr. Brewster’s 
Journal for the last month, the object of which is to determine by 
experiment the atomic constitution’' of cyanide of mercury. 

Mr. Johnston admits that the constituents of the compound in 
question have been << correctly made out and if this be the case, 
we would inquire whether experiment can go further? To vs it 
appears, that when the analysis of a compound has been performed, 
theory is to determine its atomic constitution. Thus, Dr, Henry 
and Dr. Thomson agree, that the red oxide of copper consists of 64 
copper, 8 oxygen ; but while the former chemist cons'ders it to be 
a compound of one atom of each of its elements, the latter regards 
it as constituted of two atoms of copper and one atom of oxygen. 

An examination of various authors would also have saved Mr. 
Johnston the trouble of an analysis j for he might have seen, that 
the conclusion at which he has arrived, that the compound in 
question is a bi-cyanide, but which he supposes is “nowhere to 
be found,** is to be met with in the following authors : Mr. Brande, 
Manual of Chemistry, 1819, p. 306; Mr. Brande, Tables of Definite 
Proportionals, 1828, p. 63 ; Dr. Paris, Medical Chertiistry, 1825, 
Appendix J Dr. Henry, Elements of Chemistry, 1826, vol. ii. 
p. 664; Dr. Turner, Elements of Chemistry, 1828, p. 519. R. F. 


CAIIRAZOTATES OF COPPER AND L' AD. 

M. Liebig finds that carbazotate of copper^crystallizcs in long 
rhombic needles, of an emerald green colour. They are readily 
soluble in water, and losing water by exposure to the air they be- 
come yellow. 

Carbazotate of load explodes when struck between two pieces of 
iron. It may be used with the same advantages, and with less dan- 
ger than fulminating mercury, for percussion guns. 

A concentrated solution of carbazotic acid is precipitated by di- 
N, S, Vul. 6. No. 32. Aug, 1 829. LF luted 
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luted nitric acid ^ it possesiscs this property in common with urea; 
the acid may be separated from the precipitate by washing with 
water. — Hensman's Repertoire^ January 1829. 

ANALYSIS OF PLATINA OIIKS. — BY BERZELIUS. 

Platina ore from Nischno Tagilsk in the Uralian mountains. — This 
ore is of a dark gray colour, and contains many magnetic grains, 
some of which possess poles, and the larger are capable of raising 
small pieces of steel wire. The magnetic and non-niagnetic grains 
were separately analysed, and the results showed that they areessen- 


tiall}^ and constantly diflcrent. 

Platina 

Iridium 

Rhodium 

Palladium 

Iron 

Non Magnetic. 
.... 78-9L 

4*97 

086 

.... 0-28 
.... 11*04 

Magnetic. 

73*58 

2-35 

1*15 

0-30 

12-98 

Copper 

0*70 

rr‘2.0 

Osmiuret of iridium in grains . . . . 

1*00 


in scales . . . . 

0*96 


Insoluble matter 

.... 

2-SO 


98-75 

m-86 


Thc insoluble matter of the magnetic grains was u mixture of 
osmiuret of iridium in grains and scales, with some sand. 

l^latina ore from Goroblagodat in the Uralian mountains.— This 
ore is remarkable on account of its being entirely non-magnctic, and 
because it contains no iridium, except that a trace of it was found 


in one specimen. 

Platina 86'50 

Rhodium 1*15 

Palladium 1-10 

Copper 0*45 

Iron 8-32 

Osmiuret of iridium 140 

* 98 ^ 


In these three analyses a part of the loss consisted of osmium, 
which distils during the solution in the acid. 

Platina ore from Barbacoas in the province of Antioquia in Co- 
lombia. — This ore consists of grains which frequently weigh nearly a 
gramme (15'4 grains), mixed with a smaller quantity of smaller 
grains. The larger grains consisted of 


Platina 81-30 

Rhodium 3*46 

Iridium 1*46 

Palladium 1*06 

Osmium 1*03 

Copper 0*74 

Iron ; 5*31 

Quartz 0*60 

Lime 0*12 


98-08 

Arniales dc Chim. et de Phm. April 1829. 
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RQSACIC ACID 2N HUMAN URINE. 

M. Henry, Jun„ during an attack of acute rheumatism, accom- 
panied with nervous fever, observed that his urine became of a red 
colour, and on cooling, that it deposited a very abundant orange pre- 
cipitate. On examination he found that it contained much rosacic 
acid, phosphoric acid, and phosphate of lime, but that the uric acid 
had disappeared and been replaced by the rosacic acid , — Journal de 
Pharmac, xv. p. 228. 


SILICATE OF IRON FROM BOiJENMAIS. 

Professor Kobell of Munich reduced this ore to fine powder, and 
acted upon it with muriatic acid, and it yielded nearly 


Silica 31-28 

Peroxide of iron 50 86 

Water 19.12 


101*26 

It is therefore to be considered as an hydrated silicate of iron.- 
Annales de Chim, et de Phi/s, April 1829. 

CALCAREOUS CRYSTALS IN THE TISSUES OF LIVING VEGE- 
TA DLES. 

M. Raspail, in a late memoir, shows that the crystals of fhe pan- 
dani, orchidcb, scillae, &c., in short, all those which are about Vuth 
of a millimetre in length, and T^T,th in breadth, are hcxahedral 
crystals of phosphate of lime; and that the crystals of the tubercles 
of the iris, which arc ^rd of a millimetre in length, and ^^ 5 th in 
breadth, arc rectangular crystals of oxalate of lime. It was by means 
of a magnifying power of from 1000 to 2000 diameters that these 
new researches were established. These crystals, it will be re- 
membered, were taken for microscopic hairs ; and very recently an 
author imagined he saw them perforated in tlie middle of their 
length, and figured them as such . — Jamesons Journal^ July 1829. 


CHLORIDE AND IODIDE OF AMMONIA. 

M. S6rullas has announced to the French Academy, that the 
substances usually termed chloride and iodide of azote contain 
hydrogen ; or in other words, that they arc chloride and iodide of 
ammonia. — He has promised a memoir on the subject .— GlobCf 
April 11th & ISth. 

DECOMPOSITION OF AMMONIA BY METALS. 

M. Despretz, who first announced that metals when subjected 
to heat and ammoniacal gas, underwent a considerable change of 
density, has also discovered that the weight of iron is sometimes 
increased as much as 11^ jier cent, owing to its combining with 
azote ; but if the heat be too great, then the azote is again expelled. 
— Ibid, April 11. 
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ANALYStlS OF BATtt WATKR AND OF TWO MINERAL SPRINGS IN 
triNDSOR FOREST*. 

Mr. Walcker of the Brighton German Spa finds that an imperial 
pint of Bath water contains 

Chloride of sodium 1*89031 grains 

■ magnesium 1*66741 

Sulphate of potash 0*36588 

■ ' — » soda 2*42145 

lime 10*20303 

Carbonate of lime I *33339 

Protocarbonate of iron 0*03012 

Alumina 0*01885 

Silica 0*40419 

Extractive matter a trace 


Carbonic acid gas 1 
Atmospheric air j 


1 KJ V 


at 114° temp. 


0*05 cubic inch 


71 do. do. 


With respect to the mineral springs in Windsor Forest, it is stated 
that Captain F. Forbes of Winkfield-place, Windsor Forest, discovered 
them some time ago on his estate : one, the analysis of which is stated 
under A, in the immediate neighbourhood of his mansion ; the other, 
mentioned under B, at some distance. Both these mineral springs, 
belonging to the rnagnesio-saline class, have since been used by a 
great number of patients and the good effects which have been ob- 
served from their use have induced Captain Forbes to build a pump- 
room for the accommodation of the public. 

A pint of the vraters contains as under : 



A 

B 

Carbonate of lime 

6*0630 

8*2.507 grains 

Sulphate of lime 

9*8904 

8-3064 


1*3549 

M382 

soda 

15-5779 

171761 


20-8704 

2M920 

Nitrate of magnesia 

2-6551 

traces 

Chloride of magnesium 

19-6909 

26*3169 

Silica 

0*5033 

0*9210 

Alumina 

0*5721 

0*3938 

Extractive matter 

traces 

traces 


77-1780 

83-6951 

Carbonic acid gas I at 5 1 ° at the temp. 

/ 2-780 

3-306 cubic inch. 

Atmospheric air j of the wells 

X 0-611 

0-658 do. do. 

Specific gravity at 60° Fahr 

.. 1-00737 

1-00897 


Royal Institution Journal, April 1829. 


ERRATUM IN MR. EWART’s PAPER, APRIL LAST, P. 254, 
Line 17, for low pressure read low temperature. 


ON 
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ON 60DIUM: BY M. 8ERULLAS. 

If potassium is put on a mercury bath, the fragments remain for 
some time motionless 5 they afterwards, during amalgamation, begin 
a movemen t, which gradually increases and becomes very rapid. 1 nis 
movement depends upon tiie absorption and decomposition of the 
moisture of the atmosphere by the metal, from which results the 
evolution of hydrogen, which occasions the movement 5 when potas- 
sium is placed in contact with mercury under a receiver containing 
dry air, the amalgamation goes on quietly. 

If on the other hand a particle of sodium be quickly thrown upon 
mercury, it is violently projected out of the bath, occasioning a slight 
explosion, accompanied with heat and light. MM. Gay Lussac and 
Thcnard have already observed that during the amalgamation ot 
sodium, heat and light were given out. It is also well known that 
potassium burns in contact with water, while sodium decomposes it 
without combustion. 

Thus the distinguishing characters of sodium and potassium ar..\ 
that the first combines with mercury with heat and light, and the 
other merely with heat ; that sodium decomposes water without 
burning, and that potassium under similar circumstances occasions 
vivid light. It will be observed that in these two cases, each metal 
possesses opposite properties. The last-mentioned effect is owing to 
the greater heat occasioned by potassium, wliich ev reaches incan- 
descence, while with sodium the heat is not sufficient to occasion 
inflammation. The proof of this will be found in the following 
experiment, by which sodium may be made to burn by the contact of 
water. 

Make a moderately strong mucilage of gum-arabic, and the sodium 
when thrown upon it readily inflames. The fragments are retained by 
the density of the liquid, and fixed to a point, and then become suffi- 
ciently hot to ignite, and run over the surface of the liquid in the 
same manner as potassium. The flame is yellowish instead of bluc- 
ish, as with potassium. This effect cannot be produced upon water 
or a moistened body, which by its nature abstracts the heat pro- 
duced by the decomposition of the liquid. Indeed if a piece of so- 
dium be fixed upon a piece of wood or other bad conductor, and then 
touched with a drop of water or two, it inflames and flies immediately; 
but this effect is not produced upon glass or porcelain. 


GEOLOGICAL ARRANGEMENT OF BRITISH FOSSIL SHELLS. 

In the sixth Number of the Magazine of Natural History, Mr. R. 
C. Taylor has published a series of approximate stratigraphical tables 
of British fossil testacea ^ forming an abstract of a more extended 
index, constructed chiefly from Sowerby’s Mineral Conchology, and 
from authentic details, after essential corrections in the localities and 
formations. These tables exhibit the geognostical distribution of 
about thirteen hundred species ; and, from the caution employed in 
constructing them, this is probably considerably short of the actual 
number known to collectors. 

Mr. Taylor deduces various interesting results from his investiga- 
tions, 



150i iMklligtncff and Miscellaneous Ari&ks^^ 


tlons, a brief view of which wc proceed to atatei nearly in his own 
words. The following series of fossil shells are known to English 
naturalists 


Simple univalves 

58 genera, which comprise 

401 

Simple bivalves 

62 

583 

Complicated bivalve.s 

3 

51 

Multiiocular bivalves 

12 

230 


135 

1265 


On making three principal divisions of the formations containing 
or^nic remains^ ana enumerating the shells they respectively con- 
tain^ we have these results : 


The Jirst, which is also the lowest or most ancient division, may be sub- 
divided into two series of formations. 


1. Carboniferous order 
of Mr. Conybeare. 

Species 27 Simple univalves . . 

34 Simple bivalves . . . 

46 Complicated bivalves . 

33 Multiiocular univalves 


3 , From the carboniferous 
to the UaSi inclusive. 

^ 9 species, 

. 33 
. 5 

. 60 


140 

The iecond, or middle, division, 
from the lias upwm'ds, includes the 
entire oolite series, and the strata 
up to the chalk, inclubivc. 

Simple univalves lOG species. 
Simple bivalves 375 
Complicated bivalves 0 
Multiiocular univalves 139 


97 

The third, or most recent, divi- 
sion, compiiscs all the beds above 
the chalk, or the tertiary forma- 
tions. 

Simple univalves 259 species, 
Sim[>le bivalves 141 
Complicated bivalves 0 
Multiiocular univalves 8 


620 408 

The numbers of each of the four classes of shells which existed 
during separate periods or geological intervals, are a.s follows ; 

St‘rond and Thud Divisinns 
First Division. lium.iiiung strata, aliovc the 

Ancient btrata, including lias has, up tu diluvium. 

Species 36 Slinjilc univalves . . . 365 species. 

67 Simple bivalves . . , . 516 

I A. 5 *^1 Complicated bivalves . . 0 J 

{ 83 Multiiocular univalves . 147 5 ' 


237 1028 

Here the number of complex ^ilcies in the first divi.<iion is nearly 
equal to those in the immense series of succeeding strata, 134 being 
peculiar to the lowest, and 147 to the remaindeF^^’jBut the individuals 
are greatly moie numerous in the older strata than* in the later, and 
give a more decided character to those forniiitibns than appears from 
a comparison of genera or sjiecies j and the class' of complicated bi- 
valves is w^holly limited to this older division. The difference is yet 
mote striking when We compare the first with the third division j the 
simple univalves in the former being to those in the latter in the pio- 

portion 
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portion of 1 to 7 ) but the complicated species^ in the same divisions^ 
are in the reverse ratio nearly of 17 to 1. 

On comparing the pioportions which the classes of shells under 
each division bear to each other, differences equally remarkable are 
observable. Thus the univalves in the first division are to the com- 
plex species as 1 to 4 3 in the second, as 1 to l-frd only ^ and in the 
third, as 32 to 1 . 

The ancient formations are characterized by complicated shells, the 
middle series by bivalves, and the upper by simple univalves. 

Mr. Taylor next illustrates from the Tables, Mr. Dillwyn’s remarks 
on the distribution of carnivorous and herbivorous Trachelipodcs. He 
shows that, in the English formations, the Zoophages comprise 22 
genera, and 171 species. They may be considered as appertaining 
to, if not as wholly characteristic of the tertiary formations 5 and 
many of the genera arc continued in our present seas. Of the PliyU 
liphages, 22 genera and ^168 species are distributed through the se- 
condary and tertiary formations. 

When the members of each of these classes are arranged according 
to the three geological divisions already mentioned, we find that the 
turbinated univalves of the older strata or rocks belong almost en- 
tirely to the herbivorous family, 12 genera having originated there, 
which have been perpetuated through all the successive strata, and 
still inhabit our waters j that in the middle series of formations, this 
preponderance of animals possessing similar habits was preserved 5 
and that, in the last scries, after the chalk was deposited, this order 
was suddenly reversed, in the proportion of 5 to 19. 

Mr. Dillwyn observed that all the marine Trachelipodes, of the 
herbivorous tribes, in tlie ancient strata, are furnished with an oper- 
culum, seemingly intended as a protection against the Cephalopodes, 
or carnivorous order of Nautili, Ammonites, &c., which, at that time, 
abounded in the seas. After the epoch of the c.\tinction of this order 
(which terminated chiefly with the chalk), nunieious unoperculated 
genera appear, as if no longer requiring such a shield to protect them 
from an extinct enemy. As carnivorous turbinated univalves were 
almost entirely absent from the strata which contained the Ammo- 
nites, the Nautiliditfi, and the Bclemnitcs, so the e.Ktinction of these 
immensely numerous tribes, being also carnivorous, or predaceous, 
was counterbalanced by the creation of a multitude of new genera, 
posse.ssed of similar appetences. 

Recurring again to our table for illustration of these positions, we 
observe that only 3 genera and 18 species of carnivorous turbinated 
univalves were coeval with the Cep^lo|)ode.‘i, comprising 200 species, 
in the secondary formations ; but wat the same strata contained 1 7 
genera and 87 specie^ of Phylliphages. 

When the CephUopodes censed with the chalk, at the same time 
with the numerous f^inilies of fossil Echinidiae, the Trigonise, ana 
nearly all the Terrebtfitulie, they were replaced by 19 genera and 
153 new species of Zoophages. 

On comparing the existing classes of shells with correspond- 
ing 



152 IrUelligence and Mhcellaneons Articles^ 

ing series in the antediluvian creation^ we have the following 
numbers : 

Total. 
Species. 

2893 


12G5 

In the aggregates thus exhibited, there is an apparent want of con- 
formity in the relative proportions of each class. This wholly aiises 
from the extinct genera of the ancient strata 5 for, on making the 
comparison between the recent sei ics and those of the latest group 
of deposits, no such difference will be perceived. On the contrary, a 
considerable agreement between the proportions of existing. species 
and the several classes of fossil shells in the tertiary beds prevails j 
the average increase of numbers being about sevenfold. 

If we follow the investigation further, we may observe that the fossil 
multilocular and complicated Testacea, which characterize the oldest 
formations, and decidedly preponderate in that end of the series, form 
one- 6 fth part of the entire catalogue 5 but, amongst the recent shells, 
this class constitutes less than a fortieth part, and in the tertiary series 
only a fiftieth part. 

The conclusion to be drawn from a summary of facts more nume- 
rous, and on a more extended scale than, until recently, has been 
attainable in this department of natural history, is, that in proportion 
as we descend the vast series of deposits that overspread this portion 
of the earth, .so do we recede, step by step, tiom the circle of existing 
organized beings, and from the phaenomena attendant on their struc- 
ture, their habits, and their adaptations. 

NEW INVENTION FOR PROPELLING SHIPS, &C. 

Mr. Charles A. Orth, of Charles-street, Hatton Garden, No. 12 , 
requests us to state,' that after the labour of five years he has suc- 
ceeded in rendering fully effective a new method of propelling ves- 
sels of all descriptions against wind and tide. The power is ob- 
tained by the application of weight, the mechanism is vciy simple, 
and it affords any horse-power a^uired. Mr. Orth wishes to con- 
fer upon the subject with anyj^pl^iman who may be interested in 
the improvement of niechanicaTIKigation. 

BUOMTNE AND BROMIDE OF 

These curious substances, which we b&w^ave not been hi. 
therto prepared in this country, have beerr, ^ported for sale by 
Messrs. Allen and Co. Plough-court, Lombafd-street. We need, 
iperhaps, scarcely add our opinion that the quality of the articles 
n question may be fully depended upon. — Edit. 


Simple Bivalves and Multilocular 
Univalve:). Multivalve>0. Univalves. 

Testaceous Mollusca of the pre- spetus sjircies. Spccics. 
sent world, ascertained from the 
Index Testaceologu us of Mr. 

Wood, last edition .... 1961 874 38 

Species of Pritibh fossil shells, 
heretofore described, disjicrsed 
throughout the entire range of 

the formations 401 634 230 
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ON THE VARIATION OF THE NEEDLE, AS OBSERVED DURING 
A VOYAGE TO AND FROM INDIA. BY W. II. WHITE, H.M.C.S. 

To the Editors of the Philosophical Magazine and Annals, 
Gentlemen, 

Not having seen any thing lately on the variation of the mariner's 
compass, and having just perused the private log of a gentleman 
recently returned from India, I have extracted a few observations, 
showing the variation at four nearly corresponding latitudes, out- 
ward and inward. 

Outvdard bound. 


Liiti tilde. 

Lonititude. 

Variation. 

4.9'" 30' N. 

5“ 30' \V. 

27° W, 

)0 S. 

23 30 W. 

10 w.‘ 

21 00 S. 

.37 00 W. 

00 

40 00 S. 

31 00 li. 
Homeuiard bound. 

31 W. 

Latitude. 

Longitude. 

Variation. 

36° 30' S. 

23° 00' E. 

28° W. 

21 SO S. 

2 51 E. 

20 W. 

20 N. 

18 25 W. 

11 W. . 

49 40 N. 

5 40 W. 

25 W. 


In the outward passage, it appears that the variation diminished 
as the latitude diminished and the longitude increased westward, 
till the ship reached latitude 21^ S., longitude 37° W., when it en- 
tirely ceased. A progressive increase again took place as the ship 
continued to sail southward, making E. longitude. 

In the homeward passage there is a regular diminution of varia- 
tion as the ship sails westward ; and as a proof that the compass is 
not influenced by latitude, at least in the torrid zone, we find in la- 
titude 2P 30' S. the variation was 20° W., whereas in 21° S. in the 
outward passage, having a difference of 39° 51' W. longitude, there 
was no variation. Hence it appears as the ship increases in E. lon- 
gitude from 37^ W., the variation oftlie compass increases W., but 
to what extent I believe is not determined. 

Should these observations be worthy of insertion in your scienti- 
fic Journal, thev may lead to a completion of facts that would highly 
benefit the science of navigation. 

I am, Gentlemen, yours, &c. 

Bedfonl, July 1320. W. 11. White, H.M.C.S. 

ACTIVE MOLFCUX.E.S IN INORGANIC BODIES. 

The peculiar ano^parcntly inherent motion of these molecules 
discovered SQUiatidj^ince by R. Brown, Esq. F.R excite.s an 
increased interSt i fej^^ ucncc of the difficulty of accounting for 
it satisfactorily. ifl^PnroiTand, who has for sonic time closely ap- 
plied himself to micrSreopic researches, has found that the motion 
continues equally vivifl, when the liquid containing the molecules 

* Sec Phil, Mag. and Annals, N.S. vol. iv. p. Id. 

N. S. Vol. G. No. 32. Auo;. 1829. X 
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is covered with a thin piece of’ talc : he was induced to try this ex- 
periment in order to ascertain whether the motion might not be the 
result of external causes acting upon the surface of the fluid. On 
the 29th of June last, he carried the experiment further, by sealing 
hermetically the whole ciicurnference of the talc, in order to pre- 
vent evaporation, wliich (although ten days have elapsed) has not 
taken place; and yet there is not the slightest alteration either in 
the molecules or their motion, and (should the sealing be perfect) 
most probably none will occur : this experiment proves that eva- 
poration is not the cause of the motion. 

Mr. Cary, optician, 181 Strand, has the specimen in his posses- 
sion, ready for exhibition to those who may feel an interest on the 
subject. Mr. Holland used No. 2 of the deep power sold by Mr. 
Cary, the sidereal focus of which is the l-30th of an inch, with a 
linear magnifying power of 300: this power devclopcs the phaeno- 
mcna connected with these molecules in a most sutisi'actory manner. 

Jul> y, 18iiy. 


LIST or m:vv patlnts. 

To H. K. Palmer, London Docks, for imj)rovemL*nts 1.' the con- 
struction of vvaieliouses, sheds, and other buddings, intended for the 
pioteetionol pr()j)erty. — Dated tiie Jbth of Apiii, is‘J8. — 2 month* 
allowed to ei.rulsjjccuicatioii. 

To 15. Cook, Mtrmingliaiu.foi an improved method of making rollers 
or cylinders of copper lukI other meUds, oi a mixUue of metals, lor 
printing of calicos, sdks, cloths, and otlur ailicks.— 23d of April.— 
fi months. 

To J, Wright, Newcastle iipoii-T\ne, for improvements in condens- 
ing the gas or gases piudueed by the dceoinposilion of muiiate of 
soda and certain other substant(s, which improvements may also be 
applied to other purposes. — 2^lh of April. — G months. 

ToP. Pickering,Froc]sham, Cheshiiv,and V/ Pickering, Liverpool, 
merchants, for having invented an engine or maclunery, to be worked 
by means of fluids, g<isos, or an, on shoie or at sea, and which they 
intend to denominate Pickering's Engine. — 2sth ol Apiil. — 0 months. 

To J. Davis, Lemon '‘treef, sugar-iefint r, foraccitaui improve- 
ment in the condenser used for boiling ^egar in vacuo. —28th of 
April. — G months. 

To G. W. Lee, I5agnio*court, NevvgalC'stieet, merchant, for cer 
tain improvements in niaclun ny for spinning coUon and (Ulier fibrous 
substances. — 2d of May. — G months 

To 11. Dock, Esq. Lmlg.ite htjl, loi impio\ements in ir.iKhiiiery for 
embroidering or oniameiuing o^h'S, .siuus, and oti.ei fabric-^. — ‘-d of 
May. — G months. < 

To J. Dutton, junior, Wotton Undcredge, pldiiccster, clothier, for 
certain imjjrovements in propelling shi^Sy boat^^i^fr^ttier vessels or 
floating bodies by steam or ether power^^gl^Sb^^f months. 

To M. Dick, Irvine, Air, for an impiove'tf*i<jM-road, and for propel- 
ling carriages thereon by machinery^ for conveying passuigcis, letters, 
intelligence, packets and other goods, with great velocity. — 21st of 
May, — 6 mmiths. 
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To T. R. Williams, Esq., Norfolk-street, Strand, for improvements 
in the manufacturing of felt, or a substance in the nature thereof, 
applicable to covering the bottoms of vessels, und other purposes. — 
23d of May.—b months. 

To T. Arnold, Iloxton, tin-plalc worker, for an improved machine 
or gauge for the purpose of denoting the quality or strength of certain 
fluids or spirituous liqiuus, and for mcasuringor denoting the qunntity 
of fluids or spirituous liquors withdrawn from the vessel in wliich the 
same arcrontaified, and which machine or gauge may be so construct- 
ed as to effect eitlier of the above olqects vvilho’.i' .he other, if required. 
— 2Gth of May. — d months. 

To W. Poole, St. Michael on the Mount, Lincoln, smith, for im- 
provements in machinery for pro|)cll ig vessels, and giving motion to 
mills and other machinery. — 2(itliof May.— 2 months. 

To C. T. Sturtevant, Hackney, for improvements in the manufactur- 
ing of soa[).— 2Glh of May. — d months. 

To J. C. Daniell, Limploy Stoke. Bradford, Wilts, clothier, for im- 
provements in machinery aj)plicable to the dressing of woollen cloth. 
2f)th of May. — d months. 

To R. Winans, Vernon, Su.ssex, State of New Jersey, North Ame- 
rica, lesidcnt in London, for improvements in diminishing friction in 
w’heeled-earriagcs to be used on rail and other roads, and which im- 
provements arc applicable to other purpose.s. — 2Sth of Miiy. — 6 
months. 

To W. Mann, Gent , Kffra road, Rrixton, for having discovered 
that by the application of rompre.ssed air, ])()wcr and motion can be 
communicated to fixed machinery, and to carriages and other locomo- 
tive machines, and to ships, vessels, and other floating bodies. — 1st of 
June. — 6 months. 

To A. Gottlieb, Jubilce-placc, Mile-eiid-voad, for imjjrovcmcnts on, 
or additions to, locks and keys. — 1st of June. — d months. 

To J. Smith, Bradford, York, for improvements in machinery for 
dressing flour. — 4th of June. — 2 moiitlis. 

To C. Brook, Mcllham Mills, near Huddersfield, York, for improve- 
ments in machinery for spinning cotton and other fibrous .s\ibstanccs. — 
4th of June — 6 months. 

'lb R. Porter, Carlisle, Cumberland, for improvements in the manu- 
facture of iron heels and tips for boots abd shoes. — 13th of June. — 2 
months. 

To F. Day, Poultry, optician, and Auguste Munch, meehanie, of the 
same place, in consequence of a cou^unieution made them by a cer- 
tain foreigner re.siding abioad, anff ml^erftions by themselves, for im- 
provements on musical instruments. — 19th of June. — d months. 

To C. WheatstoneJ^randj for improvements in the construclion of 
wand musical instrulji©nts,,r-rl9th of June. — 6 months. 

To M. Poole, Genl%'®i^||lMn’s-inn, in consequence of a communi- 
cation made to him A certain foreigner residing abroad, for im- 
proved machinery for preparing or kneading dough. — 19 th of June.— - 
6 months. 
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Meteorological Restdts for 1827. — Middlesex. 
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158 Meteorological Observations for June 182,9. 

Note . — The accuracy and judicious arrangenaent of the instru- 
ments used, which are very essential to the purposes of meteorology, 
the able hands in which they are intrusted to register the observa- 
tions, and the opportunities that will be afforded the observer in so 
eligible a situation, to ascertain the effects of heat or cold, wind, 
rain, and drought, on the various fruits and vegetation, will ulti- 
mately be found beneficial to the Horticultural Society, by the ex- 
perience they will gain year after year in providing as much as pos- 
sible for the prt SCI ration of those things against the vicissitudes of 
a very changeable climate. 


MCTEOKOLOGICAL OBSr.RVATJONS FOR JUNL 1829. 


Gospo)t. — Numerical Jicsulis for the ^lonth, 

Daroin. Ma\. June 11. Wiinl N.E. — Miii. .June 27. AVinJ S.E. 

Ranee* of the niercuiy 1‘01. 

Mean barometrical pressure for the month 2.0-ffrJS 

Spaces described by the rising and fillmf; of the incicury .‘J-450 

Greatest variation in 24 hours 0-400 — Number of cbani;i. , 

^J'herm. Max. 7C° June 3. Wind N.W. — Min. 42^ June 0. Wind N.E. 
Range .34°. — Mean tcmp.of exter. air Kor .31 da)s with in ii <>1 j] 

Max. var. in 24 hours 24°-00— Mean temp, of sjiuiig-watrr at 8 A.M. 51'-*7t) 
De Luc’s Whalebone Jlyo'iometer. 

Greatest humidity of the atmosjiherc in the morning of the 2!Jth ... 86° 

Greatest dryness of the atmosplierc in the afternoon of the Tith ... 35 

Range of the index 51 

Mean at 2 P.M. .50°2. — Mean at 8 A.M. 55^(i. — Mean at 8 P.M. 

of three observations each day at 8, 2, and 8 o’clock 55*1 

Evaporation for the month 4-35 inch. 

Rain in the pluviometer near the ground 2-270 iiicli. 

Prevailing wind, S.E. 

Summary of the Wen I her. 

A clear sky, .3; fine, with various modifications of clouds, 17, an over- 
cast sky without rain, 6; ram, 4. — Total 30 da^s. 


Cl and 

Cirrus. Cirrociimuliis. C’irroslratns. Stiatiis. rnmnlus. r’nmnlo^tr. Nimbi's*. 

26 16 20 0 U 23 1/ 

Scale of the prexmihncr Windx, 

N. N.E. E. S.E. S. S.W. W. N.W. Da^s. 

21 2 8 2 1 3 6 30 

General Ohsci rations . — Tlie-fir'-t pait of tliis month the fruits and vcireta- 
tion made but little progress in growth, fiuin the want of mcnstnie; but 
the wheat, which came into car the fust week, prescivcd a vculaiit and 
luxuriant appearance j it is now tinning yellow, and will be fit for tlic sickle 
in this neighbourhood in three weeks, with guiial weather: the last fort- 
night was contradistinguished by Ireopient intervals of warm showers of rain, 
the beneficial effects of which on the productions of the earth may be seen 
even by casual observers 

On the 1st instant distant thunder wi s heard here, and light show^ers fell 
at a distance. On the 3rd the thermometer in the shade rose to summer- 
heat, when it showed the maximum temperature for the month. Early in 
the morning of the 7th a very white hoar fros appeared in tlic grass fields, 
and was brought on by a cold N.E. wind under a clear blue sky, and a pretty 
high atmospheric pressure. 

In the evening of the 9th a large halo appeared round the moon, and 
set with it, which indicated a humid change in the state of the atnio«^phcrc. 

On 
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On the 13th a solar and a lunar halo appeared, and set with the Sim and 
moon wliich they circumscribed. In the evening of the IGth, after another 
dry and dusty period of twenty-two days, very refreshing showers of rain 
came on by means of a change of wind to the S.W.; tlley were folloiyed 
almost every day to the end of the month by gentle rain, and a tolerably 
uniform temperature. 

On the 20th and 29th, lightning and thunder occurred by the inoscula- 
tion of two currents of wind : and solar halos again presented themselves 
in beds cir rostral u:, on the 23rd, 21th, 26th and 30th, and were followed 
by rain, mostly in the nights. The mean temperature of the atmosphere this 
month is nearly half a degree under the mean of June for many years past. 

It would be difTiciilt to describe with any degue of accuracy the richness 
and beauty of the colours that appeared in the rloiidf, and in the water 
about the shore here at sunrise and sunset in the early part of the month : 
the same gradation of colours whidi the condensed acjueous vapours and 
falling dews passed through at these times was successively painted on the 
water beneath them, a> >ellow, niaftge, rod, lake, light blue, tS:c. 

The red light is remarkable lor its frequency in the clouds ; and in pass- 
ing through a prism it a[)pcars flic icMst refrangible of any other, and makes 
the strongest impression on the retina of the eye; it forces its way through 
very dense media; hence it i. that we -ee tliroiinli a fog the discs of the 
snn and moon red, and also distant teirestrial lights, as wa^ the case on the 
Kith of last uiontli. 

'i'Jie atmosphere a few miles lugli is pcrmancnfly transparent and cloud- 
less, where solar light neither suflers alterations in its colours, nor obstruc- 
tion in its pa''sage by aqueous vapours and where it shows a cerulean tint 
of diflereiit shades from light to dark blue, according to the temperature 
and elasticity of the atmosphere at that height. These shades, uiichangcJ 
in their traiisniissioii, penetrate the deep sea-w ater in high latitudes to some 
depth, and by strangers to marine views are looked upon wifh admiration, 
while the ‘-linllow water about the shores to some distance in the ofling, 
preserves a vaiyiiig green colour. ''J'he colours seen on tlie water are in 
the ra)s of light, notin the bodies that refract or reflect them. When 
wdnd and attenuated vajioiirs prevail, the blue tint that appears on the wa- 
ter iimler an azure ^ky ;s cli inged to a variety of green shades, and even 
to a turbid colour, accen’ding to the densitv of the vapours above, and the 
quantity of solar light inK-rcepted by tluaii. A dark himhus^ lor instance, 
lias often the effect cfl’ producing a dark green on I be ‘.(‘a-water, and other 
modi/.cations of clouds produce oilier colours thereon, as they are co- 
loured. 

Thfi atmo'.pheric and im teoric phmnoiiieiia that have come w'ilhin our 
observatioi’s this month, arc t\%o lunar and si\ solar halos, two meteors, 
three ra abows, Ii''!itnin!j: twice, thunder three times, and two gales of wind ; 
namely, one from the SoiUh-ea'-t, the other from the South-west. 

KEMAHKS. 

Jjondon. — June 1. Cloud), l’ — /J. Very fine. G. Fine. 7. Very fine. 
8. Cdoudy, wiMi slight rain at night: fine. 9. (doncly nioruiiii;: ver} fine. 
10 — 15. Very line. JG. ('loudy. 17. Sultry, with some tliundcr ut noon. 
IS. Sultry, with heai} I’miidcr showcTi in the aihaaioon. 19. Very fine. 
20. Very line: rain ut night. j1. (Jvcrea‘'t: v( ry fine. 22. Cloudy and 
wet ; fine at night. 23. Verv fine : rain at iiij^ht. 2-1. Very fine. 25. Fine, 
with showers : lieiivy rain at night. 26. Very line. 27. Rainy. 28, Sultry, 
with thunder showers. 29. Drizzly. 30, Rainy. 
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XXIV. Addilkmal hiroe M()Ip(nlcs, 7i// R obejit 

Huow',, 7'.7^ N'., Hon M. UA.l' tS’ k.J./Imd,^ VA^,1 j,S»^ Cor-^ 
rcsi^ondhi^ oj t/u' IL/yul Instili trs of krancc and oj' 

I he Neiherlanih^ (S'(\ *!)(' 

A BOUT twelve moDths J print'd an account of Mi- 
croscopica^ Observations made in the smnnier of 1827, on 
the Particles conlained in tie* Pollen of Plants; and on the 
general Existence of active iMolociiks in Organic and Inor- 
ganic Bodies. 

In the present Snpplenu'n' to that account, niy objects arc, 
to explain and r odily v i nv of its '^atoirents, to advert to 
some of the lemar’ thai have been made, either on the cor- 
rectness or oj'iginalily (jf the obs(‘rvalions, and to the causes 
that liave been coii&ideii(< sufficient fo»’ the explanation of the 
phaenoinena. 

In the first place, I ha\c to notice an erroneous asser- 
tion of more than one writer, name^), that I have stated the 
active Molecules to be aniinaied. '^diis mistake has probably 
arisen from my having coinnmnicated the facts in the same 
order in which they occurred, accompanied by the views, 
which presented themselves in the different stages of the in- 
vestigation; and in one case, from my having adopted the 
language, in referring to the of)inioii, of another inquirer into 
the first branch of the subject. 

Although I endeavoured strictly to confine myself to the 
statement of the facts observed, yet in speaking of the active 
Molecules I have not been able, in all cases, to avoid the 
introduction of hypothesis ; for such is the supposition, that 
the equally active particles of greater size, and frccjiiently of 
very different form, are primary compounds of these Mole- 

* Communicated by the Author: — Mr. Brown’s former paper on this 
subject, will be found in Phil. Mag. and Annals, N.S. vol. iv. p, 161. 

N. S. Vol. 6. No. 33. Sepf. 1829. V cules, 
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cules, — supposition which, though professedly conjectural, 
I regret having so much insisted on, especially as it may seem 
connected with the opinion of the absolute identity of the 
Molecules, from whatever source derived. 

On this latter subject, the only two points that I endea- 
voured to ascertain, were their size and figure; and al- 
though I was, upon the whole, inclined to think that in 
these respects the Molecules were similar from whatever sub- 
stances obtained, yet the evidence then adduced in support of 
the supposition was far from satisfactory ; and I may add, 
that 1 am still less satisfied now that such is the fact. But 
even had the uniformity of the Molecules in those two points 
been absolutely established, it did not necessarily follow, nor 
have I any where stated, as has been imputed to me, that 
they also agreed in all their other properties and functions. 

I have remarked, that certain substances, namely, sulphur, 
resin, and wax, did not yield active particles, which, how- 
ever, proceeded merely I'rora defective manipulation ; for I 
have since readily obtained them from all these bodies : at the 
same time I ought to notice that their existence in sulphur 
was previously mentioned to me by my friend Mr. Lister. 

In prosecuting the inquiry subsequent to the publication of 
my Observations, I have chiefly employed the simple micro- 
scope mentioned in the Pamphlet, as having been made for 
me by Mr. Dollond, and of which the three lenses that I have 
generally used, are of a 4j0th, GOth, and 70th of an inch focus. 

Many of the observations have been repeated and con- 
firmed with other simple microscopes having lenses of similar 
powers, and also with the best achromatic compound micro- 
scopes, either in my own possession or belonging to my friends. 

The result of the inquiry at present essentially agrees with 
that which may be collected from my printed account, and 
piay be here briefly staled in the following terms : namely, 

That extremely minute particles of solid matter, whether 
obtained from organic or inorganic substances, when suspended 
in pure water, or in some other aqueous fluids, exhibit motions 
for which I am unable to account, and which from their irre- 
gularity and seeming independence resemble in a remarkable 
degree the less rapid motions of some of the simplest animal- 
cufes of infusions. That the smallest moving particles ob- 
served, and which I have termed Active Molecules, appear 
to be spherical, or nearly so, and to be between l-20,000dth 
and l-30,000dth of an inch in diameter; and that other par- 
ticles of considerably greater and various size, and either of 
similar or of very different figure, also present analogous mo- 
tions in like circumstances. 


I have 
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I have formerly stated my belief that these motions of the 
particles neither arose from currents in the fluid containing 
them, nor depended on that intestine motion which may be 
supposed to accompany its evaporation. 

These causes of motion, however, either singly or combined 
with others, — as, the attractions and repulsions among the 
particles themselves, their unstable equilibrium in the fluid in 
which they are suspended, their hygrometrical or capillary 
action, and in some cases the disengagement of volatile matter, 
or of minute air bubbles, — ^have been considered by several 
writers as sufficiently accounting for the appearances. Some 
of the alleged causes here stated, with others which 1 have 
considered it unnecessary to mention, are not likely to be over- 
looked or to deceive observers of any experience in micro- 
scopical researches : and the insufficiency of the most import- 
ant of those enumerated, may, 1 think, be satisfactorily shown 
by means of a very simple experiment. 

This experiment consists in reducing the drop of water 
containing the particles to microscopic minuteness, and pro- 
longing its existence by immersing it in a transparent fluid of 
inferior specific gravity, with which it is not miscible, and 
in which evaporation is extremely slow. If to almond-oil, 
which is a fluid having these properties, a considerably smaller 
proportion of water, duly impregnated with particles, be added, 
and the two fluids shaken or triturated together, drops of water 
of various sizes, from l-50th to l-2000dth of an inch in diame- 
ter, will be immediately produced. Of these, the most minute 
necessarily contain but lew particles, and some may be occa- 
sionally observed with one particle only. In this manner 
minute drops, which if exposed to the air would be dissipated 
in less than a minute, may be retained for more than an hour. 
But in all the drops thus formed and protected, the motion of 
the particles takes place with undiminished activity, while the 
principal causes assigned for that motion, namely, evapora- 
tion, and their mutual attraction and repulsion, are either 
materially reduced or absolutely null. 

It may here be remarked, that those currents from centre 
to circumference, at first hardly perceptible, then more ob- 
vious, and at last very rapid, which constantly exist in drops 
exposed to the air, and disturb or entirely overcome the proper 
motion of the particles, are wholly prevented in drops of small 
size immersed in oil, — a fact which, however, is only apparent 
in those drops that are flattened, in consequence of being 
nearly or absolutely in contact with the stage of the microscope. 

That the motion of the particles is not produced by any 
cause acting on the surface of the drop, may be proved by an 

Y 2 inversion 



1 64 Mr. Brownes Additi6nal Remarks on Active Molecules. 

inversion of the experiment; for by mixing a ver^ small pro- 
portion of oil with the water containing the particles^ micro- 
scopic drops of oil of extreme minuteness, some of them not 
exceeding in size the particles themselves, will be found on the 
surface of the drop of water, and nearly or altogether at rest ; 
while the particles in the centre or towards the bottom of the 
drop continue to move with their usual degree of activity. 

By means of the contrivance now described for reducing 
the size and prolonging the existence of the drops containing 
the particles, which, simple as it is, did not till very lately occur 
to me, a greater command of the subject is obtained, sufficient 
perhaps to enable us to ascertain the real cause of the motions 
in question. 

Of the few experiments which I have made since this man- 
ner of observing was adopted, some appear to me so curious, 
tliat 1 do not venture to state them until il)ey are verified by 
frequent and careful repetition. 

1 shall conclude these supplementary remarks to mj" former 
Observations, by noticing the degree in which I consider those 
observations to have been anticipated. 

That molecular was sometimes confounded with aniraalcular 
motion by several of the earlier microscopical observers, ap- 
pears extremely probable from various passages in the writings 
of Leeuwenhoek, as well as from a very remarkable Paper by 
Stephen Gray, published in the 19th volume of the Philoso- 
phical Transactions. 

Needham also, and Buffon, with whom the hypothesis of 
organic particles originated, seem to have not unfrequently 
fallen into the same mistake. And I am inclined to believe 
that Spallanzani, notwithstanding one of his statements re- 
specting them, has under the head of Animaletti d' ultimo or- 
dJne included the active Molecules as well as true Animalcules. 

I may next mention that Gleiclieii, the discoverer of the 
motions of the Particles of the Pollen, also observed similar 
motions in the particles of the ovulum of Zea Mays. 

Wrisberg and Muller, who adopted in part Buffon’s hypo- 
thesis, state the globules, of which they suppose all organic 
bodies formed, to be capable of motion ; and Muller distin- 
guishes these moving organic globules from real Animalcules, 
with which, he adds, they have been confounded by some 
very respectable observers. 

In 1814 Dr. James Drummond, of Belfast, published in the 
7th volume of the Transactions of the Iloyal Society of Edin- 
burgh, a valuable Paper, entitled “ On certain Appearances 
oBserved in the Dissection of the Eyes of Fishes.” 

In this Essay^ which I regret I was entirely unacquainted 

with 
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with when I printed the axjpount of my Observations, the au- 
thor gives an account of the very remarkable motions of the 
spicula which form the silvery part of the choroid coat of the 
eyes of fishes. • 

These spicula were examined witli a simple microscope, and 
as opake objects, a strong light being thrown upon the drop 
of water in wljich they were suspended. The appearances are 
minutely described, and very ingenious reasoning employed 
to show that, to account tor the motions, the least improbable 
conjecture is to suppose the spicula animated. 

As these bodies were seen by reflected and not by trans- 
mitted light, a very correct idea of their actual motions could 
hardly be obtained; and with the low magnifying powers 
necessarily employed W'ith the instrument and in the man- 
ner described, the more minute nearly spherical particles or 
active Molecules which, when higher powers were used, I 
have always found in abundance along with the spicula, en- 
tirely escaped observation. 

Dr. Drummond’s researches were strictly limited to the 
spicula of the eyes and scales of fishes ; and as he does not 
appear to have suspected that particles having analogous mo- 
tions might exist in other organized bodies, and far less in 
inorganic matter, I consider myself anticipated by tliis acute 
observer only to the same extent as by Gleichen, and in a 
much less degree than by Muller, whose statements have been 
already alluded to. 

All tlie observers now mentioned have confined themselves 
to the examination of the particles of organic bodies. In 1819, 
however, Mr. By water, of Liverpool, published an account of 
Microscopical Observations, in which it is stated that not only 
organic tissucvs, but also inorganic substances, consist of what 
he terms animated or irritable particles, 

A second edition of this Essay appeared in 1828, probably 
altered in some points, but it may be supposed agreeing es- 
sentially in its statements with the edition of 1819, which I 
have never seen, and of the existence of which I was ignorant 
when I published my pamphlet. 

From the edition of 1828, which I have but lately met with, 
it appears that Mr. Bywater employed a compound micro- 
scope of the construction called Culpepper’s, that tlie object 
was examined in a bright sunshine, and the light from tlie 
mirror thrown so obliquely on the stage as to give a blue 
colour to tlie infusion. 

The first experiment I here subjoin in his own words. 

“ A small portion of flour must be placed on a slip of glass, 
and mixed with a drop of water, then instantly applied to the 

microscope; 
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microscope; and if stirred and viewed by a bright sun, as al- 
ready described, it will appear evidently filled with innumer- 
able small linear bodies, writhing and twisting about with ex- 
treme activity.” • 

Similar bodies, and equally in motion, were obtained from 
animal and vegetable tissues, from vegetable mould, from sand- 
stone after being made red hot, from coal, ashes, and other 
inorganic bodies. 

I believe that in thus stating the manner in which Mr. By- 
water's experiments were conducted, I have enabled micro- 
scopical observers to judge of the extent and kind of optical 
illusion to which he was liable, and of which he does not seem 
to have been aware. I have only to add, that it is not here 
a question of priority ; for if his observations are to be de- 
pended on, mine must be entirely set aside. 

July 28, 1829. 


XXV.* On the Atomic Weight of Oxalic Acid and of Mcrcnr^. 

By Mr. John Prideaux. 

To the Editors of the Philosophical Magazine and Annals* 
Gentlemen, 

T N composing a scale of equivalents, now in course of publi- 
cation,— more extensive, and designed to be more practical, 
than the one now in use, — I bad occasion to examine the atomic 
weight of mercury, which I fancied Dr. Thomson had doubled; 
and of oxalic acid in crystals, wherein Dr. Prout having found 
but three atoms of water, while Dr. Thomson had found four, 
the latter suggested tlie probability of more than one variety 
existing. Being accustomed to meet with two varieties of these 
crystals, one firm and transparent prisms, the other acicular, 
friable, and with the aspect of quadroxalate of potash ; and 
hapi^ening to possess some of each, I thought they might verify 
this suggestion. 

1st — 18 grains of the friable crystals were dissolved in dis- 
tilled water, and gradually mixed with a solution of 36 grains 
of dry transparent crystals of carbonate of soda. The mix- 
ture, boiled to drive off the carbonic acid, reddened litmus 
paper; and required for neutralization 5’15 grains of carbo- 
nate of soda. A minute portion more gave signs of alkali. 

2nd. — 9 grains of the same acid were neutralized with am- 
monia, and 6*25 grains of carbonate of lime, in clean rhombic 
crystals, were placed in a test tube with a little distilled water, 
adding muriatic acid, three drops a time, until with the aid 
of li^at it was dissolved, when it was washed out into the seg- 
ment of a Florence flask and slowly evaporated to dryness. 
f Being 
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Being redissolvecl in distilled water^ it was poiirec} into the 
oxalate of ammonia, and thoroughly mixed. When the li- 
quid had become clear, a drop of it in a watch-glass became 
turbid with muriate of lime. • 0*89 grains of carbonate of lime, 
treated as above, and gradually added, rendered the liquid 
insensible to either muriate of lime or oxalic acid. A very small 
additional portion of muriate made it answer to the latter. 

3rd. — grains of the same acid, treated as above, with 
6^ grains carbonate of lime, the liquid was not affected by 
either the acid or the muriate. A portion of it was poured ofti 
gently evaporated to dryness, and n^edissolved in a few drops 
of distilled water. Oxalic acid was added to it, at intervals, 
till the latter equalled tlie quantity of salt ; but the liquid con- 
tinued pellucid throughout. 

4th. — An ounce of the same acid was re-crystallized, in a 
solution as dilute as would readily form crystals. They were 
still acicular, but firm and transparent. 9 grains treated as in 
Experiment 2, with 6*25 grains of carbonate of lime, required 
0*89 grains additional to throw down the acid. 

5th. — 9 grains of short firm prisms, which I had crystal- 
lized three years ago, treated in the same way with 6*25 grains 
carbonate of lime, disappointed me, by still requiring 0*89 
grains carbonate. In both these experiments exact satura- 
tion was ascertained by concentration as in Experiment 3, 
the tests being applied both before and after. 

In adopting, therefore, 7g as the iiumber for oxalic acid in 
crystals, I do not mean any suspicion on Dr.Thomson’s accu- 
racy ; but suppose that our Northern brethren of (economical 
renown have learned how to clear 12| per cent on the cry- 
stallization. 

With respect to mercury, .as I do not think the case admits 
of positive decision, probabilities are all we have to expect. 
The inertness and dross-like aspect of the black oxide are 
somewhat indicative of a suboxide; calomel would seem to be 
a siibchloride ; and the protonitrate and salts precipitated from 
it possess the characteristics of subsalts ; being very analogous 
to those of copper, allowing for the difference of affinities and 
of the consequent tendency to decompose acids and water. 
Both are so classed by Dr.Wolhistoii and by Berzelius. 

Of the persalts of mercury, if does not appear in any che- 
mical book I possess, that since the establishment of the ato- 
mic theory they have undergone any examination on the plan 
of compound decomposition, so admirably employed by Dr. 
Thomson. They have been formed by pushing the solution 
of that metal, by heat, in sulphuric and nitric acids, as far as 
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it would go,~a method by which definite proportions were not 
likely to be attained. It is to be remarked, however, that the 
nitric and sulphuric solutions thus made are decomposed by 
water into “ sub-” and “ bi-” salw: that red oxide is produced 
by the decomposition of sulphuric acid ; and that silver and 
mercury yield analogous compounds by the action of nitric 
acid and alcohol, in which the former metal is in the state of 
protoxide, the latter of red oxide. These facts lead to the in- 
ference, that red oxide is the oxide of 1 atom of each ingre-» 
dient ; that the super ” sulphate and “ super” nitrate are de- 
ficient in acid ; and the fei-” salts compounds of one atom 
acid and one oxide. The property of reddening vegetable 
blues belongs to the salts of copper and some others, as well 
as to these. ' 

The following experiments were conducted upon the sup- 
position that 1 7 represents the atom of corrosive sublimate, 


consisting of Mercury 12*5 

^ Chlorine 4*5 


1st. — The “ bi-” sulphate is familiar to chemists, but 1 was 
disposed to obtain it by double decom})osition. Solutions be- 
ing made in distilled w'ater of 17 grains corrosive sublimate, 
and 15f grains crystallized sulphate of copper, were mixed hot 
and set to crystallize. Solutions also of 17 grains sublimate 
and 20^ grains crystallized sulphate of soda were mixed, and 
gradually evaporated at about 200°. In both the muriate 
of mercury crystallized out, in the latter contrary to my ex- 
pectation ; and as no other unexceptionable method occurred 
to me, and the salt was already known, this experiment was 
abandoned. 

2nd. — Solutions of 17 grains corrosive sublimate and 21*5 
grains crystallized nitrate of silver were mixed hot and well 
shaken together; the chloride of silver fell rapidly, and the clear 
liquor reddened litmus paper. Alternately evaporated and set 
aside, it refused to crystallize till reduced to dryness. ^ 

3rd. — Solutions of 17 grains sublimate and 23^ crystallized 
acetate of lead were mixed warm. Muriate of lead subsided, 
and the clear liquor smelt stronger of acetic acid, but did not 
affect test pa{)er much more than the solution of acetate of 
lead. Two of these mixtures were made : the first {a) evapo- 
rated at about 200°, and occasionally set aside ; the other (5) 
left to Spontaneous evaporatioh in the warm air over the sand- 
bath. (a) when reduced to about a drachm began to de[>osit 
nacreous. follicules, striated as if f'brous; ard the liquid dried 
away in the course of the night, leaving slender rhombic prisms, 
(ft) began to crystallize whilst more than a drachm remained, 
and was removed to a cold place, where some opaque white 

crystals 
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crystals were deposited. Being afterguards reduced on a water- 
bath, and set aside to dry uVvay, it left prisms like the second 
crop of (a). None of these crystals were deliquescent. Those 
produced by spontaneous evaporation readily dissolved quite 
clear in a small quantity of warm distilled water, and gave the 
characteristic orange-yellow with solution of potash. The 
prisms and follicules dissolved still more freely in their own 
weight of cold water ; but left a white sediment, which w^as 
quickly taken up by a drop of acetic acid. The latter crystals 
retain their acid with great energy, giving, whether imperfectly 
dissolved alone, or perfectly by the aid of acetic acid, a uohite 
precipitate with solution of potash, unless concentrated; in 
which case the characteristic yellow appears. These acetates 
remain for further examination. 

4th. — Solutions of 17 grains sublimate and 18 dry clear 
crystals of carbonate of soda were mixed cold, and a similar 
mixture afterwards made, boiling hot Dull brick-red preci- 
pitates fell, without effervescence, the liquor retaining# slight 
similar tinge. Poured off 5i)d set to evaporate, brick-red cry- 
stalline scales continued to form on the surface till reduced to 
dryness; and a minute portion rcdissolved with the muriate 
of soda, from which I did not succeed in completely sepa- 
rating it 

5th. — Solutions of 17 grains sublimate and of 7f grains cry- 
stals of oxalic acid, neutralized with 18 grains c;irbonate of 
soda, were mixed w\arm : — no precipitate ensued. The mix- 
ture was evaporated nearly to dryness, daring which a white 
})owder subsided. Distilled water being poured on to dissolve 
the muriate of soda, the solution did not affect litmus paper. 

6th. — Similar mixtures were made, containing 9| grains 
crystals of tartaric acid and grains crystab of citric acid, 
similarly neutralized. No piecipitatcs took place on mixing; 
nor did they redden litmus paper more than the solution of 
spbliniatc. Evaporating and setting by to crystallize, produced 
little effect on the citric solution; but the muriate of mercury 
crystallized out of the tartaric. They were then three times 
evaporated to dryness on a water-bath, adding two drachms of 
distilled water, to wash away the muriate of soda, after each 
desiccation : but the precipitates were not sufficiently insoluble 
to allow of an effectual sejiaratio^ ; and the liquid continued to 
redden litmus paper, particularly the lartarir, where the de- 
composition was Icnst coinjikle. AH the precipitates of Ex- 
periments 5 and 6 became orange-coloured in solution of po- 
tash. I attempted to produce the oxalate, citrate and tartrate, 
by combining the acids in atomic proportions, with the red 
oxide and the precipitated carbonate : but after long digestion 

y.S. Vol. 6. No. 88. 1829. Z in 
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in the cold, repeated desiccation on a gentle sand heat, and 
some hours boiling, the combination was incomplete in fevery 
instance. 

Dr. Thomson states ( First Principles, voL ii. p. 404) that 
pernitrate of mercury, which he had accidentally formed, con- 
sisted of Nitric acid 6*75 

Peroxide of mercury...... 27* 

which he makes one atom of each. But on the affusion of water 
it was decomposed, peroxide remaining. The same happens 
with the super” sulphates and ‘‘ super” nitrates produced by 
heat; except that the residual salts are subsulphates and sub- 
nitrates. Surely this decomposition indicates a deficiency, not 
an excess of acid ; and it does not take place with the salts pro- 
duced by double decomposition from corrosive sublimate. The 
acetate wdiich gave out some acid by heat in eva})oration, de- 
composed in water, like the super” nitrate, Jkc. and required 
a little additional acetic acid to complete the solution. That 
which^crystallized by spontaneoujf evaporation dissolved per- 
fectly ; as do the sulphate, nitrate and muriate, with the same 
equivalent of acid. In precipitating a metallic bicarbonate 
in a nearly boiling solution, some eflervescence would be ex- 
pected ; yet none occurred in Experiment 4, though part of 
the carbonate remained dissolved, and was subjected to the 
lieat of a boiling w'ater-bath. It would also be a curious cir- 
cumstance,^ if a metallic binoxalatc should be so exactly pre- 
cipitated, that the supernatant liquor would not affect litmus 
paper, as in Experiment 5, more particularly where, as in that 
case, evaporation, or heat, was necessary to induce any preci- 
pitation at all. The inference follows, that these are not bi- 
salts ; nor the others with the same equivalent of acid. The 
results of the 6th Experiment do not bear upon the question, 
at least not favourably to my view of it ; but it seemed fair to 
quote them. 

There is an objection to the inference above, that if the red be 
a deutoxide of piercury, it should require two atoms of acid ; 
an objection equally applicable to the salts of copper. But these 
salts do not manifest the repugnance to crystallization which 
usually characterizes the salts of such peroxides ; and I am 
not acquainted with any metallic bicarbonate capable of sup- 
porting the heat of boiling water. Cinnabar, the most inti- 
mate combination of mercury with sulphur, and which there- 
fore (without evidence to the contrary) should be regarded as 
atom to atom, consists of Sulphur... 2* 

Mercury... 12*5 

TliUs giving the same number for mercury as inferred above, 

and 
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and which upon the whole appears to me the most probable. 
It nearly corresponds with that of Dr. Wollaston (12*55), and 
is much more convenient, on the scale, than its double as given 
by Dr. Thomson. 

I am, gentlemen, respectfully, &c. 

John Prideaux. 

P.S. — I shall, with your permission, send a description of 
the scale on another occasion: only adding here, that it is 
double; containing nearly five hundied substances: so dis- 
posed as, with a little practice, to be as easy of reference as 
Dr. Wollaston’s, which in dimensions it nearly resembles. 
Plymouth, June 12, 1829. 


XXVI. On the Comtruction and Applications of the improved 
Slidmg-Rod Eudiometer and bf the Volumescope, By Robert 
Hare, M,D. of Philadelphia. 

[Concluded from p. 122.] ♦ 

Description of the Volumescopc. 

¥ N the following page there is an engraving of an instrument 
(fig. 5.) which I have advantageously employed, in order to 
illustrate the experimental basis of the theory of volumes, 
and some other eudiometric phajiiomena. 

As I find it very inconvenient not to have a name for every 
variety of apparatus, I shall call this instrument a Volume- 
scope. 

It consists of a very stout glass tube, of 36 inches in heiglit, 
and tapering in diameter inside from to 1^ inches. The 
least thickness of the glass is at the lower end, and is there 
about fths of an inch. There is an obvious iiicrease in thick- 
ness towards the top within the space of about 6 inches. The 
tube is situated between the iron rods 1 1, which are riveted 
at their lower ^nds to a circular plate of the same metal lei 
into the lower surface of a square piece of plank. This piece 
of plank supports the tube so as to be concentric with an aper- 
ture corresponding with the bore of the tube, and constituting 
effectively its lower orifice. The upper orifice of the tube is 
closed by a stout block of mahogany, which receives a disk of 
greased leather in a corresponding hollow, formed by means 
of a lathe, so as to be of the same diameter as the end of the 
tube. Into a perforation in the centre of the mahogany block 
communicating with the bore of the tube, a cock C, furnished 
with a gallows screw, is inserted. Through the block on each 
side of the perforation, wires are introduced so as to be air- 
tight. To the upper end of these wires, gallows screws gg 

Z 2 arc 
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are attached. The lower ends of the wires, within the tub^, are 
made to communicate by means of a fine platina wire fastened 
to them by solder. 



The apparatus being so far prepared, let it be firmly fixed 
over the jHieuinatic cistern, so that the water may rise about 
an inch above tlie lower extremity of the tube. To the gallows 
screws attach two leaden rods, sevcially proceeding from 
the pples of a calori motor. I3y means of a leaden pipe, pro- 
duce a communication between the bore of the cork and an 
air-pump, so*thal by pumi)ing tne air from the cavity of the 
tube, the water of the cistern may be made to rise into the 
space thus exhausted of air. On euLh side of the tube, and 
between it and each iron lod, there is a strip of wood scored 
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so as to graduate about four inches of the tube into eight equal 
parts! These parts were measured introducing into the 
tube previously filled with water one hundred measures of air, 
from a slidiiig-rod gas measure, eight times, and marking the 
height of the water after each addition*. As each degree 
thus indicated by the strips will be equal to 100 of those of the 
sliding-rod, the whole may be considered either as comprising 
eight hundred measures of the latter, or as eight volumes, each 
divisible into 100 [)arts by means of the gas measure. 

The apparatus being so far prepared and the tube exhausted 
of air so as to become full of water, close the cock leading to 
the air-pump, introduce two volumes of pure lijdrogen, and 
one volume of pure oxygen, which may be most conveniently 
and accurately elTected by the sliding-rod gas njcasure. The 
plates of the calorimotor being in tlie next place excited by 
the acid, the ignition of the platina wire ensues, and causes the 
hydrogen and oxygen to exfdode. Wlien they arc pure, the 
subsequent condensation is so complete, that the water will pro- 
duce a concussion as it rises forcibly against the leathern disk, 
which, aided by the mahogany block, has been represented as 
closing the upper orifice of the tube. 

If the preceding cx{)eriment be repeated with an excess of 
either gas, it will l)e found that a quantity equal to the excess 
w ill remain after the explosion. This is very evident w’hen 
the excess is just equal to one volume, because in that case 
just one volume will remain imcondcnsed. By these means, a 
satisfactory illustration is afforded of the simple and invariable 
ratio in wliich the gaseous elements of walei unite, when mixed 
and inflamed ; which is a fact of great importance to the atomic 
theory, and to the theory of volumes. 

Application of the Volumcscope to the Ilbistratioii of the Raiioj 
in which Nitric Oxide^ and the OxtjgcJi in Atmospheric Air, 
are condensed by admixtw e. 

The tube being filled with water by exhausting it of air, as 
in the preceding experiment, let five volumes of atmospheric 
air be introduced into it. Afterwards by means of a volume- 
ter or sliding-rod gas measure, aild at once three volumes of 
nitric oxide. In the next place fill the syjffioii S Y, (fig. 4.) and 
the cuoulcliOLic bag attached to it, w^itli water, and pass the leg 
Y up through the bore of the eudiometer-tube ; then by al- 
ternate pressure and relaxation, the water may be propelled 
fiom the bag, through the syphon into the gaseous mixture, 
so as to accelerate the absorption. 

If in five volumes of atinos})hcric air there be one of oxygen 

See Phil. Mag. ant! Amial?, \oJ. v. p. 
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gas, there will be just enough to condense two volumes of ni- 
tric Qikide by converting them into nitrous 
acid. Of course of the eight volumes in 
the tube, three will disappear and five re- 
main* Hence the gas after the absorption 
of the red fumes will occupy tlie same space 
as the air before the introduction of the ni- 
tric oxide. The extent of the deviation, 
from this result, maybe measured by intro- 
ducing hydrogen by means of the sliding- 
rod gas measure, until the quantity added 
causes the gas to extend to the next gra- 
duation. By these means it is easy to as- 
certain how much the residue differs from 
five or six volumes. I have always found 
it rather less than five volumes. 

It is pleasing to observe the perfect co- 
incidence between the results, whether at- 
mospheric air be analysed in the volume- 
scope by explosion with hydrogen, or by 
its spontaneous reaction with nitric oxide, 
five volumes of air being in the one case 
mingled with three of nitric oxide, in the 
other with a like proportion of hydrogen. 

I am the more gratified at being enabled to make this state- 
ment, as the directions given by such eminent chernistb as 
Dalton, Gay-Lussac, Henry, and Thomson, are discordant. 

Gay-Lussac has given a formula, agreeably to which one- 
fourth of the condensation produced by a mixture of equal parts 
of atmospheric air and nitric oxide, is to be assumed as the at- 
mospheric oxygen present. As nitric oxide consists of a vo- 
lume of nitrogen and a volume of oxygen, uiicondensed ; to 
convert it into nitrous acid, which consists of a volume of 
nitrogen and two volumes of oxygen, would require one 
volume of oxygen : of course if nitrous acid be the product, 
one-third of the deficit produced would be the quantity of 
atmospheric oxygen present.' This would be too much to cor- 
respond with the formula of Gay-Lussac. 

Supposing hypo-nitrous acid produced, only one-half as 
much oxygen would be required as is necessary to produce 
nitrous acid ; so that instead of two volumes of nitric oxide 
taking one volume, they would take only a half volume. ^ The 
ratio of i in is the same as one in five or j-, which is too 
little for Gay-Lussac’s rule. 

The formula recommended by Dr. Thomson, agreeably to 
which, one-third of the deficit is to be ascribed to oxygen gas, 

is 
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is perfectly consistent with the theory of volumes, and much 
more consonant with my experiments, than that recommended 
by the celebrated author of that admirable tlieory. 

The late Professor Dana ingeniously reconciled Gay-Lus- 
sac’s statement, with the theory of volumes, by suggesting tliat 
one half-volume of oxygen may take one volume of the nitric 
oxide, aiki another half-volume of oxygen two volumes, 
i vol. oxygen takes 1 vol. oxide, arKi forms, nitrous acid. 

^ >■ — . 2 — oxide, and forms hypo-nitrous acid. 

Deficit }due to oxygen gas 

as.l to S. This result is evidently dependent 

upon the contingencies which may prevent nitrous acid from 
being the predoiiiinant product. I have accordingly found it 
precarious in at least 100 experiments, accurately made witli 
the sliding-rod eudiometer, of which an engraving and de- 
scription will be found in the Philosophical Magazine, vol. Ixvii. 
page 29 

Application of the Volumescope to the Analysis of Carbonic 
Oxide^ or to that of Olefant Gas^ so as to show that the Ec-> 
suit coiifirms the Theory of Volumes^ 

Carbonic oxide requiring for its saturation half its bulk of 
oxygen ; in order to analyse it in the appai atus last described, 
after the prqjiminar}^ preparations mentioned as necessary, in 
case of the gaseous elements of water, introduce two volumes 
of carbonic oxide, and one of oxygen gas, and ignite the pla- 
tina wire. A feeble explosion will take place, and one volume 
will disapj)ear. To complete the analysis, by means of a fun- 
nel screwed on to the cock inserted into the perforation in the 
maliogany block at the top of the eudiometer, lime-water may 
be introduced, and thus all the carbonic acid, generated by 

* 1 will here mention the mode of operating with that instrument which 
I find preferable. The receiver being filled with water and immersed in 
the pneumatic cistern, the apex A being just even with the surface of the 
water, by drawing out tlic rod of the eudiometer, take into the tube 100 
measures of atmospheric air and transfer them to the receiver. Next take 50 
measures of nitric oxide from a bell as above described, and add them to the 
air in the receiver, without allowing the gas to have any contact with the 
water, which is not inevitable. Wash the mixture with a jet of water, which 
is easily produced from the apex of the instrument, and draw the whole of 
the residual gas into the tube, continuing to draw out the rod till 150 gra- 
duations appear. In the next place eject the residual gas from the instru- 
ment ; the number of graduations of the rod which remain on the outside 
of the tube shows the deficit produced by the absorption of tlie oxygen 
and nitric oxide in the state of nitrous acid. If of this deficit, one-thir^ 
be ascribed to the atmospheric oxygen, the result will agree very nearly 
with those obtained by exploding atmospheric air and hydrogen, in the 
same proi)ortion, in the sliding-rod eudiometer. 


the 
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the combustion of the carbonic oxide with the ^xygen gas, 
may be absorbed. Of course, if the gases be pur^, the absorp- 
tion will be complete. It might perhaps, be found preferable 
to introduce lime-water by means of the syphon and bag, 
fig. 4* 

Accordance of the Analysis of Olcfant Gas mih the Thcoiy of 
Volumes^ illusiratcd by the Volumescope, 

As a volume of olefiant gas Sonsists of two volumes of hy- 
drogen and two voluiiicb ol carbon vapour, if it be explodetl 
with an excess of oiygcn, say four volumes^ all the hydrogen, 
and ojie volume of oxygen, will be converted into water. Mean- 
while two volumes of oxygen, uniting with two of carbon va- 
pol!r> ^ill constitute two volumes of carbonic acid. These 
may be absorbed by lime-water introduced as in the case of 
carbonic oxide. It follows that one volume of oxygen will 
remain. 

Analysis of a Mixture of Carbonic Oxide, mth one or more of 
the Gaseous Compoimds of Carbon and Hydrogen. 

If olefiant gas be present, it may be condensed by mingling 
in any tall narrow vessel protected from light over water, 100 
measures of the mixture, with 200 measures of chlorine ; and 
at the end of about a quarter of an hour, agitating the residue 
with a caustic alkaline solution, to remove any exc^s of the last- 
mentioned gas"^. The measurement may be easily performed 
by means of the sliding-rod eudiometer (described in the riiil. 
Mag. vol. Ixvii. p. 29), the residue being transferred into, and 
measured from the receiver, (fig. 2, same page,) agreeably to 
the instructions given in the case of iiitiic oxide, article 148. 

The bihydroguret of carbon, usually called carburetted hy- 
drogen f, consists of Iwo volumes of hydrogen and one of car- 
bon condensed into \ ne volume. This gas not being conden- 
sible by chlorine, when light is excluded, a mixtuic of it with 
carbonic oxide should be analysed by the following process. 
Being mixed with three times its bulk of oxygen gas within the 
bell-glass ON, communicating with the receiver of the sliding- 
rod eudiometer (fig. 1. page 115 of last Number), an adequate 
quantity may be exploded, pursuant to the directions in the 
case of carbonic oxide and olefiant gas. 

More than half a cubic inch of the gaseous mixture, with 
tlie necessary addition of oxygen, cannot be safely exploded 
at once in any c'rdinary eudiometer : but by successive opera- 
tions a large quantity may be » xploded, and inierences may 
ttfe founded upon the accumulated result. 

* See Traite de Chimie, par 'I'hcnard, vol. v. pa^e 'U. 
f It is sometimes culled light carburetted hy<lro”cn. 


Let 
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Let it be imagined that the relative weights of the gaseous 
mixture iu^^^estion, of the oxygen gas added to it, and of the 
carbonic acid produced, have been calculated by multiplying 
their respective quantities, as ascertained by the eudiometer^ 
by their specific gravities. 

Since a mixture of carbonic oxide and bihydroguret of car- 
bon, by combustion with an excess of oxygen, must be wholly 
converted into water and carbpnic acid, and since the carbonic 
acid is entirely absorbed by Ijme-water, it follows that the re- 
sidual gas must be the unconsunied portion of the oxygen gas 
added to the mixture. Deducting this residual oxygen from 
the whole quantity of this gas employed, the remainder is the 
quantity consumed. The weight of the oxygen consumed added 
to the weight of the gaseous mixture must constitute thfe whole 
weight of the products, consisting, according to the premises, 
of water and carbonic acid only, and deducting the latter, the 
remainder will be the whole weight of the water generated. 
Of this, agreeably to the table of ecjiiivalents, [Jths must be 
oxygen, and }jtli liydroocn. 

And since the ratio ol the carbon to the oxygen, in carbonic 
acid, is as 75 to 200, TjVytlis or -Jitlis of the weight of the acid 
j)roduced v^ill be carbon, and f ^'^ths or -/{tbs oxygen. If vve 
add, therefore, JJths of the weight of the water to y\ths of 
that of the acid, we shall have the weight of all the oxygen in 
the products. If from the weight thus ascertained, we deduct 
that of all the oxygen gas consumed, the remainder will be 
the weight of oxygen in the mixture before the oxygen gas was 
added. This portion of oxygen is that which entered into the 
coiiqiositioii of the caibonic oxide, and must, agreeably to the 
table of equivalents, have been to the caibou in union with it, 
as 4? to 3. Deducting the weight of the carbon, thus ascer- 
tained to exist in the carbonic oxide, from that in the car- 
bonic acid, as above stated, the remainder will be the weight of 
carbon in the carburetted hydrogen. 

The rule may be thus briefly exjnessed. 

From the sum of tlie weights of the gtiseous mixture, and 
oxygen gas consumed, deduct the carbonic acid generated. 
To ^ths of the remainder, add j^^ths of the w^eight of the car- 
bonic acid, and deduct the weight of oxygen consumed. The 
remainder wnil be the oxygen of the oxide. The carbon in it 
will be one-fourth less, and this carbon iledu ’♦cd from i\ths 
of the weight of the carbonic acid will gbe the weight ot the 
carbon united to the hydrogen*. When 

* The problem may be stated algebraically as follows:— 

Let M be the weight of the gaseous mixture. 

O, of the oxygen jjab conbiiined. 

of the carhonic acid fi:cneratcd and ab^^orbed. 

N.S. Vol. 6. No. 33. Sept. 1829. 2 A 


Tlien 



178 Dr. Hare on the Construction and Applications qf the 

When there is a copious supply of the gas to be examined, 
the barometer-gauge eudiometer may be used advantageously; 
as much larger quantities of gas may be exploded in it than 
could be exploded in the same time in the sliding-^rod eudio^ 
meter. 

In order to render the process with the barometer-gauge 
eudiometer safe, the quantity introduced in the first instance 
should be as small as can be ignited. Afterwards successive 
portions may be introduced and exploded until the receiver 
be nearly full of the residual gas. That this operation may 
be still more secure, I propose to employ, as a receiver, an 
iron bottle (such as are used to hold mercury) surmounted by 
a very stout glass tube, in which the platina wire may be bi- 


Then M + O will constitute the whole weight of the products. 

And M -f O— C the whole weight of water. 

Also O— C) = all the oxygen in the water. 

8 C 

-jj- will be all the oxygen in the carbonic acid. 

3 C 

-jy- all the carbon in that acid, and consequently the whole coiv- 

tained in the products. 

8 Sc 

(M'HO— C)-|- will be all the oxjgen in the products. 

8 8 (' 

And (M 4-0— C)-f y j 0 will be that portion of oxygen which 

existed previously in the gas, which call X. 

We have therefore the following equation, 

^ 8M + 8 0-8C 8r „ , , , 

x=: -|- *Ti 

88 M+ 88 0 -88 C-f 72 C 


x = 
x = 
x = 
x = 


o. 


99 

88M-I-88 0-16C 
99 ” 

88M-1-88 0-«16C-99 0 
99 ~ 

88M-16C-n O 
99 


■O. 


It follows from tljc atomic weights, and the premises, that 

3 X 3 X 

= the carbon in carbonic oxide. And X -} — -- == weight of car- 

4 4 


bonic oxide. 


Also - 


3 C 3X 


11 4 

, ^ 3C 3X , M-fO-C 

1 1 4 9 


: the carbon united to hydrogen. 


; weight of carlmrctted hydrogen. 

tiiated, 
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tuated, which is to cause imition* This tube would be the 
only part of 4he apparatus which it would be desirable to have 
transparent. Indeed transparency may be dispensed with al- 
together, the explosion being perceptible from the noise, and 
the effect upon the gauge. 

Analysis of a Gaseous Mixture in V)hich Bihydroguret of Car^ 

bon^ Carbonic Oxide^ and either Hydrogen or Azote^ or both 

the latter^ are intermingled. 

When, as in the case under consideration in the preceding 
article, there is no azole present, the gas which remains after 
the action of the lime-water hiay be considered as oxygen ; 
but if azote be present, the residual gas must be alialysed 
in order to ascertain the quantity of oxygen which remains 
unconsumed. 

This is easily accomplished by propelling the residual gas 
into the receptacle for carbonic acid R, fig. 1, and substitu- 
ting a self-regulating reservoir of hydrogen for the bell-glass. 
Tlien having filled the gauge and pipes with the pure hydro- 
gen, by the manipulation already described in the case of oxy- 
gen, the residual gas may be drawn into the receiver, exploded, 
and the resulting deficit ascertained ; to one-third of which 
the oxygen is equivalent. 

Instead of resorting to the method just mentioned, the re- 
sidual gas, after being includcil in the receptacle, may be trans- 
ferred to the pneumatic cistern, and analysed by the aqueous 
sliding-rod eudiometer. 

If we subtract from the weight of the the 

weight of the oxygen found in it, the remainder being both in- 
combustible and insusceptible of absorption by lime-water, 
should be considered as the weight of the azote. This would 
have to be deducted from that of the gaseous mixture, the 
calculation being otherwise unaltered. 

If after having analysed a gaseous mixture, agreeably to 
the directions given in the last article, it be found tliat the 
cjuantity of hydrogen indicated exceed in weight, one-third ol‘ 
the carbon allotted to it, the excess must be considered as 
pure hydrogen ; since, agreeably to the table of equivalent^ 
the weight of the carbon in the bihydroguret is to the hydro- 
gen as 3 to 1 *. 

* That is, putting II for the pure hydrogen, we should have 
M -f- O-C 1 ^3t; 3 X \ 

“ 9 “ 3 V H “ 4 / 


2 A 2 


Method 
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Method of ascertaining the Proportions ofBikydroguret of Cat^ 
bon and Carbonic Oxide in a Mixture of those Ga^Sy provided 
no other ifflammablc Gas be present. By Franklin Bache, 

I will here subjoin an excellent method of ascertaining the 
proportions of bihydroguret of carbon and carbonic oxide, in 
a mixture of those gases, which has been ingeniously and cor- 
rectly suggested by my friend Dr. Baclie. 

‘‘ The proportion of carbonic oxide in a mixture of this gas 
and bihydroguret of carbon, may be calculated from the quan- 
tity of oxygen consumed by them when exploded, in the fol- 
lowing manner. 

IT w e suppose a gas to be all bihydroguret of carbon, it 
will consume twice its volume of oxygen : if, on the other hand, 
it be all carbonic oxide, it will require half its volume for com- 
plete combustion. It must be evident, therefore, tluiL ‘i mix- 
ture of these gases will consume a volume of oxygen, inter- 
mediate bctwxcn half the volume and twice the volume of the 
mixture; and that whatever may be the volume of the oxygen 
consumed, it will bear a constant proportion to the carbonic 
oxide present. 

Reasoning from the analysis of the pure bihydroguret, 
which requires twice its volume for complete combustion, it 
must be apparent that the introduction of the least portion oi‘ 
carbonic oxide will necessarily diminish the quantity of the 
oxygen consimied. Now it will be found that this diminution 
of the quantity of the oxygen required, bears to the carbonic 
oxide present the constant ratio of 3 to 2. Hence we have 
this proj)ortion : — 

‘‘ As 3 is to 2, 


So is tlie deficit of oxy'^eii above alluded to, to the carbonic 
oxide present. 

“ I'his mode of calculaliiig the carbonic oxide in the mix- 
ture supposed, may be expressed in an algebraic formula, as 
follows : — 

Let M = volume of the gaseous mixture, and 
O r= volume of oxygen consumed. 

Tlion ^ — - = volume of carbonic oxide present. 


And as carbonic oxide contains half its volume of oxygen, then 
~ volume of oxygen in the carbonic oxide.” 

This method is evidently preferal le in the case of a mixture 
known to consist of pure bihydroguret and carbonic oxide : 
but unforlimately it is inapplicable if hydrogen be present in 

anv 
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any other state than as a definite compound with carboni re- 
quiring twwe its volume of oxygen for saturation. The pro- 
cess of Dr.'Bache is not competent to inform us what the gases 
are ; but enables us, when their nature is known, to discover 
their proportions. 


XXVIL On Hadley’s Sextant, 

(From Prof. Encke’s Ephejneris for 1830,77. 285.) 

[Continued from p. 02.] 

TN thus using the sextant as a heliotrope, the angle between 
the sun and the object must not much exceed 90®; but this 
clefect may be easily remedied by using a large mirror for re- 
flecting the image of the sun. It will perhaps be useful to 
mention in this place a circumstance which at first sight may 
appear strange. If wc measure the angles between objects in 
wliich parallel lines are visible, and whose angular distance is 
not very small, these parallel lines will intersect each other at 
very sensible angles while bringing the images to coinciticiice 
whenever the plane of the sextant must be considerably in- 
clined to these lines. Tlu^ doubly reflected image retains the 
same inclination towards the plane of the sextant taken in the 
same sense, after the double reflexion ; but for this very reason 
the lines lose iheir parallelism. Let us designate, for brevity, 
the j)lanc ^^hich the parallel lines intersect at right angles, by 
the name of horizon (from the case which most ticqucntly 
occurs), and let us call the elevations ol’ the objects above the 
horizon h ami /i\ and next form the triangle between the zenith 
and the two objects. In this triangle, let the angle at the 
zenith = A, llie intciior angle at the direct image = C, and 
the exterior angle at the doubly reflected image = B; and the 
angle at which the vertical images will intei sect each othei 
will be = B— C. By Napier’s analogies, or Gauss’s form ulu', 
we obtain 


tang i (B— C) = tang ^ A and introducing 


the measured angle s 


tangi(B-C)= tang^^.tang + /0 

The quantity under the radical sign will seldom much differ 
from 1, so that the first two factors will be sufficient. 

Whoever possesses the proper astronomical apparatus w ill 
have no difficulty in detenniniiig the constants here required. 
Let it suffice liere to suggest a method which requires only 
such simple apparatus as every body may easily procure. 

An iiistiumcnt for determining the position of the plane of 
the sextant is indispensably requisite. Toi the use of the 

‘'txlaiil 
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&extaut it is only necessary to know it to the nearest mi- 
nute, which may be easily attained by a common level, or 
some other method. In fact, the equally high sight vanes, 
or the trial telescope which has been proposed for this pur- 
pose, come under the description of levels. Besides the level, 
all that is absolutely required will be a detached telescope fur- 
nished with cross wires, whose magnifying power need not 
be greater than that of the telescope of tne sextant, but which 
oufpit to have a large aperture ; a sweeper will best answer 
this purpose. The telescopes of sextants have commonly two 
wires, between which the contact is to be observed^ For a 
more accurate determination of the line of collimation, cross 
wires arc besides placed nearly in the middle between the two 
former wires. One may at first ascertain the distance of each 
wire from the intersection of the cross wires. For this pur- 
j)ose they are to be placed, as nearly as the eye can judge, per- 
{)endicular to the plane of the sextant; then the direct image 
of a clear and distinct terrestrial object is to be placed in the 
iutei section of the cross wires, while the image of the same 
object by double reflexion is bisected by one of the lateral 
wires. Let the angle road off after this operation be called 
which is to be taken as negative if it is on the arc of excess. 
The two images are next made to change places, so that the 
direct image is now on the lateral wire, and the doubly le- 
flected one on the intersection of the cross wires, and let the 
angle llien be = s'. It will appear from fig. 1 . ( See above, p. 85. ) 
that under these circumstances, calling the distance of tlie la- 
teral wire m (positive if to the right of the cross wire), we have 

S’-^Cq ^ m ^ ^ sin 2 /3 and 5 '— sin 2 

whence ?n = i (s— 5 ') + sin tw . cos (2/3— w) 

Co= i {s+s') 4- cos ?)i . sin (2 /3— ?w) 

The sign of m will without any uncertainly decide the po- 
sition ot the lateral wire, if, agreeably to the rule constantly to 
be observed, we consider as negative such 5 ’s as fall on the arc 
of excess. These determinations serve for having in the field 
of vision an estimate of the errors still remaining. 

Let the wires now be placed parallel to the plane of the 
sfextanl, and let this plane be put into an exactly horizontal 
position while the telescope points to a clear terrestrial object 
having some distinct points on it. It will now be convenient 
to lake away the small mirror which is in the way of seeing 
Che object, as also the coloured screens, if they should be found 
Uf interfere with this operation. 


The 
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The detached telescope is now to be placed behind the sex- 
tant, so that its line of collimation is as nearly as possible in 
the same level with that of the telescope of the sextant, and is 
to be directed to the same point. If the telescope has a large 
aperture, the intermediate position of the sextant will not be 
any great obstacle to distinct sight. The sextant is now turned 
1 80°, and its plane is again brought into a horizontal position ; 
if we now look into the detached telescope, the coincidence of 
the two points of intersection of the cross wires of both tele- 
scopes will prove that there is no error of inclination ; if they 
do not coincide, the distance of the two points will be = 2 i. 
It will not be difficult to take one half of this distance, be- 
cause, on the above supposition, we see through the detached 
telescope, at the same time, the point previously determined, 
and the cross wires of the telescope of the sextant. If the te- 
lescope is therefore directed to the point of bisection of this 
distance, and if the position of the telescope of the sextant is 
then so corrected as to cover the intersection of the wires in 
their new position, vfc shall have at least nearly i = 0, as will 
he seen by repeating the operation by way of verification. 'Hie 
ring into which the telescope of the sextant is screwed, is com- 
monly furnished with means of correction by turning about 
two points ; otherwise the place in the field of vision is to be 
marked by a new cross wire ; or, if the distance is small, taken 
by estimation from its relative position to the lateral wires. 

In some trials in this observatory with a sextant made by 
Troughton, in which at first very rough methods were applied, 
and afterwards in applying more accurate ones the terrestrial 
object was replaced by the cross wires of an altitude circle, 
a difference of SCV' was found, the cause of which was entirely 
to be attributed to the deficient methods of levelling first used. 
With common care it will, however, be easy to ascertain i 
as accurately as the power of the telescope of the sextant 
will admit. By means of the sextant^s telescope thus adjusted, 
let the line of collimation of the detached telescope in a lateral 
position be made horizontal, the sextant being placed hori- 
zontally, and the position of the detached telescope being 
changed until its cross wires cover that place of the field of 
the sextant’s telescope, for which i = 0 . The angle which the 
line of collimation in this new position makes with the former 
object, may be measured by the sextant; let it = p. If 
the sextant is now turned in the same horizontal plane until 
the image of the former object in the same horizontal plane, 
once reflected by the large mirror, is seen in the telescope, thjs 
will furnish the means of determining 1. If the cross wires 
cover the object exactly in the various positions of the large 

mirror. 
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mirror, I m\V ss O. If this be not possible, observe the ob- 
jects to whicli the telescope points, witli the sextant’s telescope, 
and the known distance of the lateral wires will afford means 
of estimation sufficiently accurate for the present purpose. If 
the angular distance of this point (positive if north) from tlie 
one formerly determined be = 9, we obtain by the solution of 
the right-angled triangle whose hypotheniise is bisected, 

^ 

2 cos . ^{cos i y- + sin ^ q - tang f 
for which we may always put 

/ = ^ y • sec i jy. 

Accordingly as the index has been placed on 0®, 60°, 1 20°, or 
other angles, /^ , Z„ lo will be found ; and hence it will be seen 
whether it is necessary to introduce the quantities S, y, w. For 
any good sextant this will hardly ever be necessary. 

For the sextant above referred to, it was found that 
2) being 89° 25' and s = 0°, q was = -f- 1 1' 20 ' 

= 60 = + 11 20 

= 120 = + 12 0 

whence h = 58" 

= 7 58 
/o = 8 27 

These differences cannot be ascribed to the instrument. They 
arise partly from the ine(|uality of the different operations of 
levelling, partly from the impossibility of obtaining a firm po- 
sition for the detached telescope on the unsteady floor of our 
observatory : at any rate, their influence is entirely evanescent. 
The small mirror is now to be replaced, and the sextant, in a 
firm position, directed to an object the images of which are 
made to coincide on the intersection of the wires by means of 
the adjusting screws of the small mirror. 13y this process the 
small mirror is made parallel to the large one, and the reading 
off will give c,. Next let us look with the detached telesco'fje 
into the large mirror, and let the intersection of the wires be 
directed to the image of the same object once reflected. If we 
then measure with the sextant the angle between this inter- 
section and the object, we shall have 

5 — To = 2/3 — ^ sin 2 but as 

c -f- sin 2 /3, we have 
2 /3 = s — c, 

In Troughton’s sextant 2 /3 was found = 33° 46' 40"; in one 
made by Ramsden, in the observatory ofSeeberg, = 31° 30'; 
in the one by Cary, in the observatory at Gottingen, accord- 
ing to Bohnenberger, = 30°. In general it will not differ much 

from 
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fmm 30 °, as on tlie one hand its magnitude determines that of 
the greatest angle which it is pc^sible to measure, and on the 
other is limited again by the dimensions and the distance of 
the two mirrors. The small correction of /3 arising from the 
inclination of the large mirror is entirely to be neglected. 

By means of this operation we obtain likewise the index-- 
error of the instrument. It seems that it is erroneously sup- 
posed, that this error cannot be as acrurately determined by 
terrestrial objects as by the sun. In most cases it is easy to 
obtain with sufficient accuracy the data requisite for the small 
correction, which is to be apjdied in the former case. If the 
object is projected on the sky, we liave the advantage of a per- 
fectly quiet observation, wliile the sextaritis firmlyat rest, and 
the contact of the images may be made with greater accuracy 
than the sextant can be read off. We have at the same time 
a means of determining the errors of the coloured glasses by 
comparing the index-error thus determined with that obtained 
each coloured glass. The correction is the same for all 
angles, as the path of the rays through the coloured glasses is 
under all circumstances the same. 

There is another method of determining the angle /3 with 
the sextant only, by a process with which Prof. Gauss made 
me acquainted when showing me the use of the sextant for 
heliotropical purposes. If the great mirror is turned back as 
fur as is requisite for nearly the greatest angle which the sex- 
tant is capable of measuring, an image will be obtained, after a 
single reflexion from the small mirror of such luminous ob- 
jects as send their rays closely past the frame of the large 
mirror directly to the small mirror. These images will only be 
visible on the left side of the field of view, as the light to the 
middle of it is intercepted by the large mirror. It will be ad- 
vantageous to cover the back of the small mirror by the co- 
l6urcd glasses or otherwise, in order to prevent the direct rays 
from rendering invisible the images produced by single and 
double reflexion. 

In order to compare the paths of these two rays, let us sup- 
pose that the sextant is placed in the plane of the objects whose 
images arc thus seen by single and double reflexion. The 
line of vision we suppose to be fixed ; let its direction be A, 
(fig. 1. p. 85.) If we now suppose that the image seen by one 
reflexion is observed on one of the lateral wires whose positive 
distance, according to the above-stated assumption in deter- 
mining the distances of the wires, is = ; and if we count the 

angles from 2> to A, the first path of the once reflected ray from 
the eye will be in the direction — 7??, and after the reflexion 
its direction from O is through the point 1S0°— (j3 — t??), in 
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whicli direction the object (neglecting the parallax) is situated. 
If at the same time the doubly reflected image of another qjj-- 
ject is observed on the lateral wire whose distance is this 
object lies with regard to O in the direction 2 a + (3— ; and 
if in this position of the sextant the reading is = Sf we have 

s — cTo = 2 a ; 

the dijfference of these two directions is the real angular di- 
stance of the two objects. If this distance is now actually 
measured with the sextant, the reading of which must then be 
= we shall have this equation : 

i'—Co = 180®— (/3— 7 ??)— (a*— T o -f jS— m') whence 
2/3 = — 2^:o). 

In this case m must always be negative. Sliould the construc- 
tion of the sextant and the brightness of the images permit 
their being brought into contact on the same wire, ’Ahich like- 
wise depends on the number of objects from which a j^^^lection 
is to be made, we shall have, calling tlie absolute distance of 
the wire 7//, 2 /3 = 180 ®- (a- + 6'+ 2 7/^ — 2 c^).. 

The process is therefore as follows : Near the left side of 
the fiejd of vision a wire is to be fixed, the absolute distance 
of which, m, is to be determined as shown above. On tbis,df 
possible, two objects are brought into contact after single and 
double reflexion, as near as possible to the horizontal wire of 
the cross wires, and the sextant read off; Jet the reading be s» 
Then the real angle of the objects is to be measured, and if 
the reading of the sextant in this measurement is = s\ and 
the index-error, we shall have the angle (3 by the preceding 
formula. It is clear that all adjustments of the sextant are 
here supposed to have been made. The former of these ope- 
rations cannot well be performed without a stand. 

Ill Troughton’s sextant the distances of the two lateral 
wires from the middle one were nearly equal, each 33'. With 
Z = -f 8', which is a sufficiently accurate mean value, we ob- 
tain, 
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To the lower lateral wire corresponds ; == 4- 33', to the upper 

one 
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one i sti — 33'. If i had not been made s= 0 but equal to the 
mean value of i', the deviation would be equal on both sides, 
and this would perhaps be most convenient for the observa- 
tion. If we designate however, in the present case, the place 
of the image, if on the lower wire, by L, if in the middle be- 
tween the lower and central cross wire, by ^ L, and if in the 
same manner J U, and U denote similar positions with re- 
gard to the upper wire, as also C with regard to the central 
cross wire, — we may calculate the following table for the sex- 
tant of this observatory. 


1 Ai 


L 

IL 

c 

4 U 

U 

0 ° 

— 0"'0 

— o"-o 


- 0"'0 

— o"-o 

10 

- 1 -1 

-0 *2 

- 0-2 

- 1 -1 

- 2 -G 

20 

- 2-1 

-0 -4 

-0 -4 

- 2-0 

- 5-3 

30 

- 3 *2 

-0 -6 

-0 *6 

- 3-1 

- 8-1 

40 

- 4 *3 

-0 *9 

-0 -8 

- 4 *2 

-11 -1 

50 

- 5-5 

-1 0 

-1 -0 

- 5 5 

-14 -3 

GO 

- 6-8 

-1 *3 

-1 -3 

- 6-8 

-17 -8 

70 

- 8 -1 

-1 *5 

-1 -6 

- 8-3 

-21 -G 

80 

- 9 -G 

-1 -7 

-1 -9 

-10 '0 

-26 -0 

90 

-11 -3 

- 2-0 

-2 -2 

-11 -9 

— 31 -I 

100 

-13 -2 

- 2 -3 

-2 *6 

-14 *2 

-37 -2 

110 

-15 -7 

- 2-7 

-3 -2 

-17 -2 

—44 *9 

120 

-18 -7 

-3 -0 

-3 -8 

-21 -0 

—54 *6 

130 

-22 -7 

-3 -4 

-4 -5 

-26 -0 

-67 -9 


If the ring of the telescope be sufficiently steady, this table 
of errors will be applicable for along period, because I may be 
considered as perfectly invariable, provided means are taken 
to insure the jiarallel position of the mirrors. It is apparent 
from this table how far frohi the middle the contact of the 
images may be observed without committing considei'ablc 
errors; and it is likewise clear that it is hardly to be expected 
that any number of observations with a sextant, however great, 
will give a large angle within three or four seconds; partly on 
account of the inferior power of the telescopes of the sextant, 
and partly because all errors of observation with sextants w ith- 
out a stand have always the same sign. It really appears, 
that when this instrument first became known in Germany, its 
powers were overrated. 
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XXVIIL An Abstract of the Character's of Ochseuheimer’s 
QeneraqftheLepidopter'a of Europe; *with a List of the Species 
of each Genus^ and Rfctence to one or more of their respeo- 
the leones. By J. G. Children, F.KS. L. E. F.L.S. ^c. 

[Continued from page ] 07.] 

Genus 66. CARADIIINA, Ochs.^ Treitsclu 

(Sfc^h.)^ 

Legs rather sliort, not very stout : femora with moderate fas- 
cicles of liair. 

Wings slightly deflexed, entire, very glossy; antei'ior with 
strigoe and distinct stigmata. 

Palpi rather short, somewhat porrect, a little ascending, 
squamose, the terminal joint exposed at the apex ; triar- 
ticulate, slender, basal joint reniform, about one-third the 
length of the second, which is very long, slightly bent, 
and a little narrowed towards the apex ; terminaA minute^ 
ovate-obtuse : maxillce not longer than the antennae. 

Antennae slender, more or less ciliated in both sexes. 

Head small, densely squamose: cijes small, naked: thorax 
moderately stout, obsoletely crested. 

Larva naked. 

Ptipa subterranean t. 

This genus is divided into four families, by Treitschke, ac- 
cording to the markings on the wings. 

Fam. a. Species. Icon. 

1. Car.Gfarcos«, Esp. ... Ernst, VII.Pl.CCLIV, f.416. 

* In his 29th Number, which had not appeared when our last went to 

press, Mr. Stephens has adopted Ochsenheimer’s genub Calyptra, (Calpc, 

Tratsch.) with the following characters : 

** Palpi elongate, ascending clothed witli short capitate scales, which are 
rather longest in fron of the two basal joints; the terminal joint 
scarcely less robust than the preceding ; the basal joint shorter than 
the apical, rather stouter than the second, which is twice the length 
of the lirst, and a little acuminated at the apex, terminal joint nearly 
as long as the second, linear, its apex a little turned : maxtlkc rather 
short. Antenna! rather short, robust, bipectinated to the npex in tlie 
males, the pectinations very short at the tip, suhserrated and pubescent 

* in the females : head transverse, w'lth a tuft of scales on the forehead : 
eyes rather small, clobose, naked ; thorax stout, with a short acute 
crest anteriorly} ahdomen rather stout, somewhat depressed, obtuse 
at the ape the male with a subquadrate tuft : win^s deflexed during 
repose; antenor deeply emarginate, and dentate on the hinder margin ; 
posterior slightly denticulate: legs stout, woolly; two basal joints of 
the postet ior tarsi with long fascicles of scales, especially in the male. 
Caterpillar slender, naked ; pupa . >liiculato.** — SUph* lUust, BnL 
EnL Haiist. III. 49. 

Only one Britisli speiics libalrix, Linn, 
t ('haracters fiom Stephens. Ihust, II. p. lo4. 


2. Car. 
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Species. Icon, 

Q^Cax.MorpkenSy Gotze. . Ernst, VIL PLCCLX.f.^OS. e. 

3. — Cubicularis^ Hiibn. Ernst, VII.Pl.CCLX. f.403. a# 

4. — Exigua^ Hiibn.... Hiibn. Noct.Tab.78.f,362.(fajni.) 

Fam. B. 

5. Car.Palustf'iSi Hiibn. Hiibn. Noci.Tab. 79. f.367.(mas.) 

6. — Lenta^ Treitscb.^ 

7. — Stagnicota^Tveitsch.-f 

Fam. C. 

8. Car,Superstes^ Ochs. Ernst, VII. PI. CCLX. f. 406. a. 

9. — Ambigua^ Tab., u.u Hiibn.Noct.Tab.l25.fl576. (mas.) 

10. — Blafida^ Fab....... Hiibn.Noct.Tab.l25.f.575. (mas.) 

11. — AlsmeSj Hiibn. ... Ernst, VII. PI. CCLX. f. 406. 

b — (L 

12. — llespersaj\Y\jha..e Hiibn. Noct.Tab. 34. f. 164. (foin.) 

13. — Iners^ TreitschL 

Fam. D. 

14. Car. Trilinea^ Hiibn.J Ernst, VI. Pl.CCXXXVI. f. 344. 

a — c. 

15. — Bilinea^ Hiibn.§ Hiibn.Noct.Tab.45. f.217.(inas.) 

16. — Virens^lAim Ernst, VII. PI. CCXClIl.f.495. 

Genus 67* SIMYRA, Ochs.j Treitsch. 

Wings deflexecl ; marked with bright streaks and interspersed 
dark spots, without any transverse bandings. 

• Car. alls anticis cinereo nitidis, strigis ordinariis fasciriqnc metlii\ ni- 
gricantibiis, macula orbiculari minima, atia; pobticis plunibcis. — OcAs. 
Treitsch. V. pars II. p. 257. 

t Car. alls anticis caerulco pliimbeis, maculis duabus dilutioribus, orbi- 
culari solito niajore, obliqua ; pobticis albidis fusco udspersis. — Ochs. 
Treitsch. 1. r. p, 25H. 

J Car. alis anticis flavo albicanlibns, atomis griseis adspersis, serie pnne- 
torum nigrorum unica ; posticis marib albis, — Ochs. Treitsch. V, pars U, 
p. 271. 

§ OiiAMMEsiA Stephens, 

** Patpi short, scarcely ascending; densely squamous, the terminal joint 
with its apex only exposed ; triarticulate, not very slender, the basal 
joint above half the length of the secomi, reniform, contracted at the 
base; the second subcylindric ; terminal, elongate-ovate, somewhat 
acLiminuted at the apex, about one-third as long as tho second ; ma.ull<e 
as long as the anteniuc. Antenna: rather long, serrated in the males, 
simple in the females : head and eyes small, the latter naked : Mo/ 
stout, woolly: unwgJ slightly deflexed : anterior with transverse lines, 
stigmata obscure, or wanting; entire, rounded behind, the apex 
obtuse : legs rather short, stout ; femora with dense fascicles of hair. 
Xjarva naked : pupa subterranean.” — Steph. lllust. Brit. Ent. llaust. 
II. p. 151. 


Y f>at.p.f(.Tn linea. 


Antcnmt 
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Antenna bipectinate in the male. 

Body, with the back thickly covered with dense scales. 

Larva hairy; pupa inclosed in a white, compact web. 

Species. Icon. 

l.Sm.Venosa, Borkh.... Hubn.Noct.Tab.81.f.380.{lbm.) 

2. — Nervosa, Fab Ernst, VI. PI. CCXLVII. f. 367. 

3. — Muscjdosa, Hiibn. Ernst, VI.P1.CCXXXVII. 1.346. 

4. •— jP««c/osa,Treitsch.* 

Genus 68. LEUCANIA, OcJis,^ Treitsch, 

(Stephens, Curtis.) 

Heliophil.^:, Hilbner. 

incumbent during repose; /or rather narrow, the 
hinder margin entiref) the apex acute; nermre$ distinct, 
apparently elevated. 

Antenna: simple in both sexes, thickly ciliated beneath, espe- 
cially in the males. 

Palpi rather short, considerably bent upwards, approximating, 
the basal joints with elongate compact scales, the terminal 
exposed and nearly denuded, obtuse; basal joint slightly 
bent, horizontal, second vertical, as long again as the 
first, slightly bent at the) base, and a little attenuated at 
the apex ; terminal slender, elongate-ovate : maxilla: mo- 
derate. 

Head small, subtrigonate ; eyes globose, large, pubescent, 
rarely naked. 

Thorax rather stout, woolly, not crested. 

Abdomen slightly elongate, c.iiinated, rather slendei' in the 
males, with a large tuft at the apex, stouter, and some- 
what conic in the females. 

Larva slightly pilose: pupa folliculatedj. 

Specicb. Icon. 

1. \jQXxc.Palle7is, Linn. ... Ernst, VII.PI. CCXCVIII. f.505. 

s- 

2. — lUymi, Treitsch.J — — — 

3. — Hiibn..* Ilubn. Noct.Tab.85.f.396. (luds.) 

• Sim. alls anticis albiclo fuscis, linea bascoa nigrA, striA longltiidinali 
cinerea, puncto medio albo; posticis albis. — Oths, Tieitsch. V. 

f A distinguishing character, according to Stephens, between Leuc inia 
and Nonagria. 

t Characters from Stephens. — Haust. ill. p. 

S JLcuc. alls aniun sohto longionbuB, pallidc flavin, atomis fiistis ad- 
sperds sciie cxte»na stiiolaiiim, fubtaiiun. — Oths, TuiIslL V, pars II. 
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Species. ^ Icon, 

4. Lciic.(S/^’«w/z/7^flr,TTeits** — — — 

5. — Pxidorina^ Hiibn. Ernst, VII. PLCCXCVIII.f.505. 

a — c. 

G. — Obsoleta^ Hiibn..* Ernst,VII.PLCCXCVILf.503.c. 

7. — Tiinn. . ... Ernst, VII. PI. CCXCVII. f.504. 

8. — L albtim^ Linn, f Ernst, VII. Pl.CCXCVII. f,503. 

a. b. (b 

Genus G9. NONAGIIIA, Ocks.y Treitsch. (Stephens.) 

Whigs deflexed during repose: anterior elongate, narrow, 
slightly creiiated on tlie hinder margin; posterior some- 
what triangular, laintly denticulate. 

Antennce rather short, stout, subserrated, sometimes slightly 
pectinated in the males, pubescent beneath. 

Palpi nearly vertical, very thickly clothed with elongate scales 
on the two basal joints, the terminal one exposed, with 
the scales rather clongtitcd beneath ; basal joint reniform, 
nearly horizontal, stouter than the following, and above 
half its length ; the second rather elongate, straight, acu - 
minate ; the terminal very short ; ovate : maxillce mode- 
rate. 

Head small, subtriangular, with a dense tuft of scales on the 
forehead : epes large, globose, naked. 

Thorax rather stout, slightly crested anteriorly. 

Abdomen elongated, not very robust, with a large tuft at the 
apex, especially in the males J. 

Larva fleshy, lives within the stems of reeds and other plants, 
and feeds on their internal substance : pupa internal. 

Species. Icon. 

1. Non. Ilubn...... Hubn.Noct.Tab.l39.f.635.(mas.) 

f. G3G. (feem.) 

2. — Z)^5/>^c/^/,Treitsch.§ — — — 

3. — Fluxa^ Hiibn.ll ... IIubn.Noct.Tab.88.f.4'I3.(foem.) 

4. — Hiibn... Hiibn. Noct.Tab. 88.f.4 12. (feem.) 

5. — Phragmitidis^Wxihii. Hiibn. Noct. Tab. 47. f. 230, (on 

the plate 330) (mas.) 

* Lenc. alis anticis pallide straniineis, punctis tribiis medio, pluribus ad 
margineni in bericin dibpositis, nigris ; posticis albis fusco venosis. — Ochx, 
I'rciUch. 1. c. p. 297. 

t Add, Leuc. Littoralis, (The Sea-shore Wainscot.) Curtis^ Brit, Ent, 
vol. iv. PI. 157. 

I Characters from Stephens. Haust, III. p. 71. 

9 Non. alib anticis micantibus fusco ferrugineis^ margine anteriore dilu- 
tiore, fimbriis obscurioribus.— OcA^. TreiUch, vol, v, pars 11. p. 311. 

II LrircANiA, Steph. 

6. Non. 
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Species. Icon. 

G.Non. Neurica^ Hiibn.* Hubn.Noct.Tab. 82. £ 381.(mas.) 

—Tab. Hi. f. 659 et 660. 

(mas.) f, 661. (focm.) 

7. — Paludicola^ Hiibn. Hubn.Noct.Tab.l36.f.624.(fa!m.) 

—Tab. 137. f. 628. (mas.) f. 

629. (foem.)Tab. 139. f. 637. 

(mas.) 

8. — Sparganii^ IlUbn. Hiibn. Noct. Tab. 1 18. f.54!9.(mas.) 

f. 350. (fcem.) 

9. — Cann^r^ Treitsch. Ernst, VII. PI. CCXCVI. f.501. 

10. — Typhcp^ Hiibn. ... Ernst, VII. PI. CCXCVI. f. 502. 

Genus 70. GORTYNA, Oclis.<^ Treitsch, (Stephens, Curtis.) 

Wings deflexed when at rest; anterior trianf^ular, slightly 
emarginate at the apex ; cilia of all a little indented. 

Antennte simple in both sexes, clothed with scales above, 
pubescent beneath. 

Palpi short, slightly ascending, the basal joints clothed with 
long hair-like scales, the terminal exposed, ovate obtuse ; 
the basal joint curved upwards and attenuated at the 
apex; the second elongated, somewhat attenuated, the 
terminal rather short, subovate, obtuse : maxillce slender, 
and very short. 

Head rather small, with a dense tuft before the antennae : eyes 
globose, naked. 

Thorax subquadrate, with a compressed acute crest in front. 

Abdomen elongated, the sides producing fascicles of scales, ro- 
bust in the females,and obtuse at the apex, which is rather 
broad, and has a subquadrate tuft in the males. 

LaiDa fleshy, slightiy hairy, radicivorous : pupa internalf. 

Species. Icon. 

\,Govt*Leucost{gma^Huh.X Ernst, VI. PI. CCLV. f. 389. 

2. — Micacea^ Esper... Ernst, VII. PI. CCLXI. f. 407. 

Curtis, Brit. Ent. VI. PI. 252. 

3. — Flavago^ Hiibn.... Ernst, VII. PI. CCCII. f. 517. 

4. — Luteago, Fab.. Ernst, VI. PJ.CCL.f. 372. 

Genus 71. XANTHIAJ:, Ochs,, (Steph., Curtis.) 

XANTiiiiE, Hiibner. 

Wings entire, or crenulated, doflexed during repose : anterior 
subtriangular ; posterior moderate. 

• Leucania, Steph. ? 

'f Cliaractcra chiefly from Stephens. Haubt. III. 69. 

t Afamia, Steph. § Mautof, yellow. 


ilniennee 
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Aniennce rather stout, long, simple in both sexes, pubescent, 
ciliated transversely beneath in the males. 

Paljn rather short, obliquely porrectcd, thickly clothed with 
elongate scales; the terminal joint slightly exposed and 
obtuse, basal joint less than half the length of the second, 
raiher slender at its base, curved upwards, second very 
long, atlcniliited and somewhat acute at the apex, ter- 
minal elongate, apex slightly couk : maxillcc as long as 
the antennae. 

Ilcad^ I’ound, small: cye& naked. 

Thorax somewhat robust, slightly crested. 

Abdomen moderately stout, carinated in the males, cylindric 
and rather acute at the tij) in the females, with a small 
tuft at the apex ; sometimes depressed in both sexes, with 
the sides slightly rellexed. 

IjQi'va naked: pupa subterranean^. 

Ochsenheimer and Troitschke divide this genus into three 
Jarnilies, according to the colours and markings of the an- 
terior wings. 

Fam. a. — A nterior wings brown-yellow, with darker confluent 
spots. 

Fajvt. B. — Anterior wdngs reddish-yellow, with distinct trans- 
verse bands. 

Fam. C. — Anterior wings bright yellow [schun ^elbon) w'ith 
reddish-brow’u transverse bands; posterior wings light 
coloured. 

Fam. a. Spccicb. Icon. 

1. Xanth./WzwowamjHub. Hiibn. Noct, Tab. 20. f. 98. (mas.) 

2. — Echii^ Hlibii Frnst, VU. Pl.-CCXC. f. 488. 

3. — OcJn'olciicaA^nhn. Iliibn. Noct. Tab. 1.9. f 92. 

I' AM. B. 

4. Xanth.7?//yf///7, Linn.... Einst, VII. PI. FCLXI.f. 410. 

3. — FntuirineaA^uhn. Ernst,V[l.Pl.C’CLXI.f.108. a. b. 

G. — Evidefis^ llwbn.... I lUbn. Noct. Tab. 79. f. 309. (mas.) 

7. — Hvhecida^ Esp. ... ir,ibn.Noct.Tab.92. f.431. (mas.) 

8. — Xtrainpclina XVi\h,\ IIubn.Noct.Tab.90. f.421. (focm.) 

Fam. C. 

9. Xvin\h.Vitclli7m, Mlib. Ernst,VII.P].CCXCVriI. f 50G. 

10. — Citrago^ Linn Ernst, Vll. PI. CCCV. f. 527. 

11. — Croceaoo, Fab Ernst, VH. PI. CCCII. f. 518. 

12. — Aiirago^ Fab Ernst, Vll. PI. CCCIII. f. 520. 

13. — SulphnraiiOy Fab. Hubn. Noct.Tab.41.f. 194.(mas.) 

14. — Sl/aoo, liiibii Ernst, Vll. PI. CCCIV. f. 524. 

^ (Characters from Stephens, lint. Eut. Hmnt. III. p. 

t Xantli. Centraffo, (The centre-barred Sallow.) l/a/r. Curtis Brit. 

Ent. II. PI. 84. 

N.S. Vol. 6. No 33. Sej i. 1829. 2 C 


15. Xanlh, 
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Species. Icon. 

15. XanthXVm^o, Fab. ... Ernst, VII. PI. CCCIV. f. 523. 

a— tl. 

16. -- Gilvago, Fab Ernst, VII. PI. CCCIV. f. 523. e. 

17. “ Palleago^VKxhii... Hubii.Noct.Tab.94. f. 442. (mas.) 

Genus 72. COSMIA*, Ochs.^ Ticilschf (Stephens.) 

CosMiyi:, Hiibner. 

Wings deflexed during repose ; antcyior siibtriaiigular, slightly 
truncate or obscurely eniargiiiate on their liinder margin, 
with distinct angular strigae ; lyostci ior rather ample. 

Antennev short, ratlier slender, pubescent within, each articu- 
lation furnished with a bristle on each side, shortest in 
the females. 

Palpi moderate, ascending, densely clothed with elongate 
scales on the two basal joints, the terminal expo‘'ed, some- 
what acute; basal joint elongate, neaily three-fourths the 
length of the second, arcuated, the second scarcely more 
slender than the first, linear, and sornewliat bent at the 
base; terminal more slender, elongate, above half the 
length of the second, slightly attenuated at the ajiex, which 
is acute : maxilUe moderate. 

Head small, rounded : ajes large, globose, naked. 

Thorax stout, not crested. 

Abdomen rather slender, with tufts of hair on the sides, and a 
larger tuft at the apex, especially in the males, of the fe- 
males gradually attenuated from the base to the apex, 
which IS somewhat acute. 

LaiDa naked, with a few scattered hairs : pupa subterranean f. 

Species. Icon. 

\.Coi>m.Fidvago^ Hiibn. Ernst, VII. Pl.CCCV. f. 526. 

2. — AbliUa^ HUbn Hubn,Noct.Tab.76.f.351.(fccm.) 

3. — Tiapezina^lAixw. Ernst, VIII. PI. CCCXIII.t.546. 

4. — Diffinis^ Linn Ernst, VIII. PI. CCCXI. f. 543. 

5 . _ Affinis, Linn Ernst, VIII. PI. CCCXII. f. 544. 

6. — Pyralina^ Hiibn.. Ernst, VIII. PI. CCCXII. f. 545. 

Genus 73. CEllASTIS, Ochs.^ Treitsch, 

Gl^e/e, Hiibner. Gl^ea, Stephens, Curtis. 

Ijegs moderate ; femora not very pilose. 

Wings generally entire, incumbent; anterior more or less 
castaneous. 

AntenneP rather long, stout, generally simple in both sexes, 
and ciliated ; sometimes a little serrated in the males. 

* Koff fittoSf modrittus, 

t C^hnracters from Stephens. Haust. III. p. 59. 

Palpi 
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Palpi very short, porrect, horizontal, triarticulate, not very 
robust, clothed with elongate scales, the terminal joint 
concealed; the basal joint nearly as long as the second, a 
little bent, the second more slender than the first, slightly 
curved, and narrowed towards the tip; terminal joint 
ovate, obtuse : maxilla: shorter than the antennoe. 

Head small, with a dense tuft of hair between the antentuc : 
eyes small, naked. 

Thorax stout, pilose, with an abbreviated dorsal tuft towards 
the front. 

Body generally depressed, with the sides and apex considera- 
bly tufted. 

LaiDa naked, or slightly hairy: piipa subterranean*. 

Treitschke divides this genus into tlirec families. 

Fam. a. — L arva naked, variegated. 

Fam. B. — Larva hairy, dark coloured. 

Fam. C. — Larva naked, body dark coloured, with generally 
lighter longitudinal lines. 

Both Stephens and Curtis have very properly restored 1 lub- 
ner’a name, Ghea, to this genus, which IVeitschke, for some 
unknown reason, has thought fit to change to Cerastis, a term 
already employed to designate a serpent. 

Fam. a. Specicb. Icon. 

l^CoT.Rubricosa^ Fab.... Ernst, VII. PL CCCI. f. 51S. 

Fam. B. 

2nCtY,Rubigineay Fab.... Ernst, VII. PI. CCC. f. 512. 

Fam. C. 

XCex.Ruticilla^ Esper. .. Hubn. Noct. Tab. 104. f. 488. 

(mas.) f. 489. (feem.) 

4. — Vaccinii^ Linn,... Ernst, VII, PL CCC’I. f. 514. 

5. — Erythroccphala^Y.\ Ernst, VII,PLCCXClX.f.507. a, 

6. * — Dulosa^ Hilbn..... Ernst, VII. Pl.CCCL f. 515. c. et 

f. 516. a. 

7. — Glabra^ Ilubii..., Ernsl,VILPLCCXCIX. f 510. .a. 

8. ~ 8iluic, Fab Ernst, VII. PL CCLXV. f.417. 

9. — Salcllitia^ Linn... Ernst, VII. PL CCC. f. 51 1. 

10. — &TO/mfl,Trcitscli. Ernst, VII. PI. CCLXXI. f. 431. 

Genus 74. XYLINA, Or/w., Trcilsclu 
X YU NAS, H’ubner. 

Xylina, Calocampa, Xylophasia, Petasia, Dypterigia, 
IIadena, Chariclea, Stephens. 

Xylina, Chariclea, Curtis. 

* Fliaraclci b fro»a Stcplicns. llauU, 11. p. 1511. 
t CiKAPinraoHA ? Stcphciib. 

2 C 2 IViugs 
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Wings very long and sublinear; superior with the cilia in- 
dented ; inferior rather large. 

LegSy anterior short, posterior long ; femora very large and 
woolly : antei'ior tMcc very short, with an internal scaly 
spine ; posterior very long, terminated by spurs, and a 
pair above the apex: tarsi with serie;^f spiny scales 
beneath, 5-jointecl, anterior joint very ^jhort, basal the 
longest: clanxis distinct, slightly notched near the middle : 
jndvilli minute. Aiitcnncc setaceous, robust in the males, 
tliickly clothed will) obtuse scales above, each joint ci- 
liated with hairs beneath. 

Palpi short, robust, porrected obli(juely, densely covered with 
scales, w’hich conceal the apical joint; triarticulate, basal 
joint robust, 2nd long, slightly dilated in the middle, 3rd 
oval-truncate. 

Head very short, closely united to the thorax, and densely 
covered with long scales: cijes small. 

Thorax quadrate, slightly crested. 

Abdomen short, depressed, the apex, in the males, triangular. 

Ijuiva cylindrical, haked* : pupa folliculated, its apex uniden- 
tate. (Stephens.) 

Treitschke (whose concise definition of this genus, Mr. Ste- 
phens justly remarks, is so truly general and indefinite that it 

will includea host of species that he has placed elsewhere) has di- 
vided the insects included under his Xylina, into four families. 

Fam. a. — A nterior wings long, and narrow ; body depressed. 
Larva green or brown ; corrugated. 

Fam. B. — Anterior wings rather broader and shorter; body 
less depressed. Larva tuberculated. 

Fam. C. — Wings and body densely scaly. Antcimm of the 
males pectinate*!. Larva green ; the 1 1th segment of the 
body tuberculated. 

Fam. D. — Anterior wings marbled, the markings intersected 
longitudinally witli brighter lines. Larva variegated, and 
like parchment ! {pergamentartig,) 


Fam. a. Species. 

1 . Xyl. VetustUy I Iiibn.f . . 

2. — Exolctay Linn.f ... 


Icon. 

Ernst, VI.Pl.CCXLlX.f.370. b. 
Ernst, VI. Pl.CCXLIX.f.370. 
a. c. f. g. li. 

Curtis, Brit. Ent. PI. 256. Larva 
et Imago. 

3. Xyl. 


♦ Characters from Curtis. BnL EnU VI. pi. 250. 
f Caj-ocampa, Stcpli.'^ 

Palpi short, oblique, robust ; triarticulate, ilensely squamous, tlic tcimiiial 
joint 


* KetA/j piilc/ita, Ka,U/,/i ouca. 
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Species. Icon. 

3. yiy\.Solidaginis^ Hiibn. Noct. Tab. 53. f. 256. (foem.) 

4. — CoiiJbrmis^Yeh,*.. Ernst, VI. Pl.CCXXXVl.fl343. 

5. — 2^>^c/'•^f7wV,Treit&ch.* “ — — 

6. — LapideaJA^nhi\... Hubn.Noct.Tab. 82. f. 382. (mas.) 

7. — BhizoUiha^ Fab... Ernst, VI. Pl.CCXI. f. 284. 

8. — Fetrijtcaiaf^ y ex'L, Ernst, VI. PI. CCL. f. 371. 

9. — ConspicillariSyLmn. Ernst, VI. PI. CCLIII. f. 382. 

10. — ' Putris^ Linn.. Ernst, VI. PI. CCLI. f. 376. 

11 . — ErythroxylcafT\'e\tiiQh.\ — — — 

12. — PiUa^ Hiibn Hiibn. Noct.Tab.52. f.55.(focni.) 

Fam. 13# 

lS,^^\.Scolopacina^ Hiib.J Ernst, VI. PI. CCLI. f. 377. 

14. — Rnrea^ Fab.J Ernst, VI. PI. CCL. f. 373. 

15. — Hcpatica^ Fab Ernst, VI. PI. CCLI. f. 375. 

16. — Polyodon, Linn.t .. Ernst, V.P1.CLXXXVIII. f,21.5. 

a. b. 

17. — Laieriiia^ Esper. .. Hiibn. Noct.Tab. 1 5. f. 74. (foem.) 

18. — lAthoxylea^ Fab.J Ernst, VI. PI. CCLI. f. 378. 

19. — Peirorhizay Porkh. Ernst, VI. PJ. CCXI. f. 283. 

joint concealed, basal much shorter than tlic second and more robust, 
terminal ovate truncate : maxillae the Iciigtli of the antcnnie. Antcnncc 
rather short, stout in the males and ciliated beneath : head small, with 
a dense frontal crest : eyes naked, small ; thorax quadrate, with a small 
anterior crest : luin^s convoluted or incumbent ; anterior elongate, 
sublincar, denticulated on the hinder margin ; hod^ short, depressed, 
the apex with a small tuft in the male. Larva smooth : pa 2 )a folli- 
ciilatcd, with two elongate spines at the apex.” — Ste'ph, lllust, Brit, 
Ent, Haust,\\,^,\T2, 

* Xyl. alis anticis cincrco albidoque marmoratis, lincola baseos atra, al- 

bo inductft, maculis ordiiiariis albidis, nigro cinctis, linea marginali inter- 
rupt.!. — Ochs., Trcihch. V. pars TIL p. 1C. 

t Xyl. alis anticis ex flavo albidis, marginc anteriori extcrnoqiic nifes- 

centibus, macula rcnifornii obscuriore. — Ochs., Treitsek. l,c, p. 31. 

J. Xylopha&ia, Stcpli. 

rather elongate, slightly a‘cending; Inarticulate; the two basal 
joints densely clothed with elongate scales, the terminal considerably 
exposed; the basal joint rather shorter and more robust than the sc*- 
cond, the terminal elongate-ovate, somewhat acute : maxiUa: as long 
as the antenna:;. Antniiuc simple, mere or less ciliated or pilose, in 
the males ; thorax quadrate, with a small crest in front : wings de- 
flcxed, anterior rather elongate, siibtriangular,thc base being narrowed; 
hinder margin more or less denticulated : body elongated, stout, Jiot 
depressed, the back carinated, each segment with a dorsal crest ; apex, 
in the male, with a large tuft, in the female, narrowed, suhlinear, with 
a small tuft. Larva naked : pupa subterranean, with a spine at the 
apex.”— jS/fju/;. lllust, Brit, Ent, Ilaust, II. p. 174. 


HeXov lignum, (fiuot; appardio. 


20. XyL 
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' Species. Icon. 

20. Xyl.fWfe, Htibn Hubn.Noct.Tab.49. f.238. (mas.) 

Tam. C. Tab. 150. H 692. 693. (Icem.) 

21. Xyl.Cl!Ws?w/a, Fab. *..f Ernst, V. PI. CXCIV. f. 255. 

22. — Nubeetdosa, Esper. Ernst, Suppl. PI. I. f. 1 72. a — i. 

23. — Pimstri,\Am\.\... Ernst, VII. Pl.CCiLX XX. f.45S. 

24. ~ Beclilhica, HiibnJ. Ernst, VI. PI. CvtilV. f. 385. 

25. — Jtamosat llUbn... Ernst, VI. PI. CCLIV. f. 384. 

26. — LUhorhiza,^o\W\.^ Ernst, VI. PI. CCXIII. f. 290. 

27.Xyl. 


* Pr.TA5»iA, Steph.® 

Palpi hhort, compressed, straight, very hairy, biarticulate, the terminal 
joint ovate, subarulc : waxUla: nearly obsolete. Antenna: elongated, 
bipcctinated to the apex in the iymles» subserrated and ciliated in the 
females : head moderate, hairy, with two fascicles of elongate scales 
at the base of each antenna: Umax not crested; abdomen slightly 
elongated, scarcely tufted at the apex : antoior wings elongate, entire, 
with a patch of elongate scales in the middle of the interioi ^'dge : 
posterior subovatc: breast and femora very downy; anterior tibia: with 
a compressed lobe internally; and an acute, bent, glossy spine ex- 
teriorly ; the posterior tibuc with spurs at the apex. Larva naked, 
fleshy, with the anal segment gibbous ; pxqui subterranean.” — Stcpli, 
Ulnst, Brit. Enf. Haiist. If. p. ^11. 
t DYPTEKYorA, Steph, 

Palpi conspicuous, ascending, slender, triarticulatc ; the two basal joints 
clothed with elongate scales, the apical joint considerably exjmsed, 
covered with short scales, linear, and as long as the basal one, which 
is slightly bent and more robust than the second ; the latter is about 
one half as long again as the first, slightly attenuated towards the apex: 
mapeiUes moderate. Antenna: very short, rather stout, simple in both 
sexes, ciliated within and pubescent in the male : bead slightly crested ; 
epes small, naked : thorax roliust, thick, crested on the back : wings 
incumbent; anterior ^hovi, broad, subtriangular, subdentate ; posterior 
ample; bodj/ rather stout, crested on the back; legs short; posiniot 
iibus robust, compressed, with a fascicle of hair on the outer edge. 
Larva naked, with a coni- al protuberance on the anal segment : pnpa 
folliculatcd, with four apical spines.” — Steph. Hanst. II. p. 167. 

% Xylophasia, Steph. 

§ Hauena, Steph. 

Although we have already given the genus Hadena (the 54th of 
Treitschke’s arrangement), we shall add in this place the characters as- 
signed to it by Stephens, which had not appeared when that part of our 
abstract containing this genus was published. 

Hadena. “ Palpi short, rather slender, slightly ascending, clothed with hair 
and scales, triarticulatc; terminal joint rather exposed, short, sub- 
ovate; the basal joint curved, in general rather sliortcr and stouter 
than the second, which is a little attenuated towards the apex ; ter- 
minal siibovate, obliquely truncate : maxdlcp about the length of the 
antennas. Antenna short, rather stout, in general simple, with the 
under side ciliated in the males, or o^>sciirely subserratc, with a di- 
stinct fasciculus of hair on each joint within ; head small, with a dense 
frontal crest; eyes large, globose, soniclinies pubescent: thorax 
slightly crested : body stout, rather elongate, very acute in some fe- 
males ; 


pando. 
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Species. Icon. 

2T.^y\.Hyp€ricu Fab« ... Ernst, VL PI. CCXLILf. 357. 

28. — PerspiciUaris^JJiim. Ernst, VI. Pl.CCXXXVI.f.S45. 

29. — Platyptera^ Esper. Ernst, VII, Pi. CCXCI. f. 490. 

30. Esper.... Hubn.Noct.Tab.92.f.434.(fa?m.) 

31. — ^n^nTi#i;Prubn. Ernst, VLPl.CCXXXVIl.f.347. 

e. f. 

32. — LinarVdi^i Fab Ernst,VI.Pl.CCXXXVII. 1.347. 

a — d. 

33. — Opalina^ ITiibn... HUbn.Noct.Tab. 81.f.376,(fcnm.) 

34. — Delphinii^ Linn.* Ernst, VIll. PI. CCCX. f. 538. 

( 'iirtis, Brit. Ent. XL PI. 76. Larva 
ct Imago, 

[To continued.] 

XXIX. A Letter to J. E. Bicheno, Lsq.<^ F.R.S., in exa-- 
mination of his Paper On Systems and Mithods^* in the 
Linncan Transactions, Ihj W. S. MacLeay, Esq.^ A.M.^ 
KL.S., ^ 

My dear Sir, 

f HAVE read your Paper On Systems and Methods,” in 
^ the Tannean iVansactioiis'j, with some tlegree of* interest, as 
it derives no small iin[)ortance from being, as every word shows, 
clearly written ex cathedra, Willi a few exceptions, which 
I should hope liavo })rocec(led from inadvcrlency, it is, more- 
over, upon the whole, a liberal exposition of the opinions pre- 

males: wings slightly defie\ed during repose; anterior obscurely den- 
ticulate on the hinder margin: in general of gay colours, sometimes 
with pale reticulations, and mostly with a pale undulated striga, in 
which is usually a conspicuous angulation, resembling the letter \V, 
near the posterior margin ; siigtnafa distinct ; posterior wings with an 
obscure emargination towards the costa : larva naked, generally of 
lively colour: jmpa subterranean.”— •A7ey?//. Ilanst. If. p. 179. 

“ CiiARicLKA, Steph. Curtis. 

'■^Anlenmc long setaceous, composed of numerous short joints covered with 
scales above, hairy beneath, 1st joint large, concealed by long, hairy 
scales. Lahrnm and vmndibtcs attached to the clypeiis. Maxillre nearly 
as long as the body, with a few glands like tcntacula towards the apex. 
Labial palpi rather short, curved upward, covered entirely with long 
hairy scales, .3-jointcd, 1st joint long, cylindric, 2nd shorter, some- 
what ovate, 3rd small ovate. Head trigonatc viewed from above. 
Abdomen without tufts of scales, apex of the male slightly bifid. Wings 
deflexed, superior somewhat lanceolate, inferior rather small. Cilia 
very long. Legs clothed with soft hair, anterior rather short. Tihice^ 
anterior very short, trigonate, witli 2 horny naked spines at the apex, 
the internal one being very long and curved. Tarsi d-jouitrd, armed 
with rows of spines beneath, 1st being very long. (Ya/rs uiinute, bifid, 
Pu/vi/ti distinct. Caierpillnrs with 6 pectoral, 8 abdominal and 2 anal 
feet.” — Citrtis^ /. c, 

t Krom the Zoological Journal, vol. iv. p. 402. 

J Vol. XV. p. 471 .— See Phil. Mag. and Ann. voJ. hi. p. 213. 

valent 
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valent among the Naturalists of the old Linnean school. True 
it is, you think it necessary to show your impartiality, and to 
bestow some censure en passant on this school, but it requires 
no ^reat penetration to see that your Paper was intended for 
their peculiar circle, and I therefore earnestly trust that your 
labours may not go unrewarded, and that you^ j^iay obtain all 
the honour and glory which you promised ybnrself from the 
staunch Linneans, by thi& publication. 

’ I know enough of you to be convinced, that although, from 
the style of your Paper, you seem to wish to lay down your 

principles of arrangement’* oracularly, still, rather than that 
your laws should be wholly slighted, you would be most will- 
ing, nay, desirous to have them well sifted and examined. I 
am convinced, I repeat, that you have too firm an opinion of 
their soundhess to believe for a moment, that they will not 
come like pure gold from any crucible in which tlu'y may be 
assayed. Perhaps other friends wdio have the pleasiU’e of 
being nearer to yoii, have long ere this shown you your mis- 
take; but in case they have not, I am sure that you will not 
be surprised that I should have determined to state how far 
I feel myself called upon to agree with yon in opinion. 

My review of your paper must be premised with the re- 
mark, that I do not pretend to combat the general conclusion 
to which it is your object to arrive ; for I confess, that after 
having twice carefully read over your argument, I am not sure 
that 1 understand its drift, and much less am I certain, that 
if I did understand it, your sentiments would differ consider- 
ably from my own. however, the purport of your Paper 
be, as there is some reason to suspect, comprehended in the 
assertion, that “ the danger to be now apprehended is, that 
those who adopt other arrangcinents” than the Linnean, *‘will 
forget the advantages to be derived from what is old in their 
love of that which is new,” then I would once for all observe, 
that there never w'as a time when Naturalists paid more atten- 
tion to the labours of their predecessors, wliether ancient or 
modern, than at present : and therein indeed consists a part 
of their diagnosis, as you would perhaps express it, from the 
school whiem yon advocate; and which in its love and venera- 
tion for what is not old, but only Linnean, remains in a total 
and complete ignorance of whatever has not proceeded from 
the pens of the Swede and his most servile admirers. 

Still, nevertheless, since I remain in doubt as to this being 
the object you had in view in wr’^^ing on Systems and Me- 
thods, I shall confine myself strictly to those of your propo- 
sitidhs which I think most difficult to assent to, leaving the 
general conclusion at which you would arrive, unless it be as 

above, 



Mr. llicheno's Paper on Sjjsians and Methods. 201 

above, iiiitouched, until you sliall have, at some future period, 
more clearly expressed it. 

You say that you are not yourself opposed to any particulav 
system, but only intend in your Paper to lay down some 
^^Jirst principles of arrang^nj^entf to serve as a test by ^hich 
I^aturalists may try all systems. Let us, however, examine 
calmly tlicse f^rst principles” themselves, before we apply 
them ; for the test of a system ought surely to be proved good 
and true before we can allow it to regulate citlier'our assent 
or dissent. 

In the first place, you propose to treat the subject metaphy- 
sically, as a Locke, not as a Linnmus. Now to this proposal 
no Naturalist ought to object, provided you found your ine- 
baphy'Nical arguments, and ‘‘abstract reasoning,” on some lit- 
tle observation of Nature, and provided you illustrate your 
variou'i })ositions by facts drawn from Natural History. How 
fir your Paper is sliictly logical or metaphysical, I will not 
now discuss ; but I will venture to say that your abstract rea- 
soning would have carried much more weight with it, had you 
seasoned it a liule more with illustrations drawn from ob- 
served facts. ^ 

You are pleased, upon the authority of Mr. Roscoe and Sir 
J. Smith, whicli you very naturally esteem quite conclusive, 
to slate to those who break up the old genera into many new 
ones, “ that the artificial and natural systems aim at two very 
distinct objects.” Although in these flegenerate days it is not 
very usual to talk of the natural system as aiming at an object^ 

I imagine that I understand what you would say, in wliicli 
case the information you would imparl is not very original 
cither liom your botanical authorities or yourself; nor am I 
aware exactly lor whom you are charitable enough to intend 
it, as I know of no Naturalist who does break at least in 
your sense of the words, the old orders and genera when he 
deems them good. I say hi yonr sense of the xeordsy for 1 
must su})pose you mean your advice for those who destroy or 
lake no notice ol’ the ancient groupes. You cannot surely, 
with your talents for abstract reasoning, mean to attack those 
who iiot merely preserve them, but by subdivision tnakc us 
by the con>e(]uent analysis better acquainted with their inter- 
imI construction. A person wdio retains the groupes of tlic 
older Naturalists, and moreover shows us how these may be 
resolved again into others, evidently possessed; a gi eater })or- 
tion of that ac(|nainlance with individual forms upon which 
our knowledge of the natural system must, as even you your- 
selt allow, eventually be grounded. I cannot I)elic\e that you, 
who ]>rofess to understand the exact portion of merit that bc- 
N. S. Vol. (i. No. 33. Si pi. 1<S2.9. 2 D longs 
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longs respectively to the various schools of Naturalists, now 
require to be informed that those of the present day make it 
a rule to preserve the ancient groupes where they deem them 
^od, and only differ from their predecessors in showing how 
these groupe$ may be subdivided. This, in fact, is the real 
progress of Natural History; for on looking back at the mode 
for^ instance, in which Zoology has advanced, we find that 
Aristotle’s Genera were the Orders of Linnseiis, and that the 
Genera of Linnaeus are the Families of the present day. And 
not only the word genu^ but even the word species, as you 
jr'oursell say, has become more confined in its signification. 
To say that the word genus liad originally any confined or de- 
terminate sense given ta it by Linnscus, or that any particular 
limits were assigned to it by him, beyond that perhaps of its 
being his smallest known groiipc of species, is sufficiently dis- 
proved, not only by the impossibility of his making it to sig- 
nify any thing else than a groupe, but also by the Uict, that 
the leanied Swede was constantly, as his knowledge of indivi- 
duals increased, subdividing his early genera into new ones. 
But however this may be, I beg you may rest assured that 
every person w'ho goes on increasing his acquaintance with 
the smaller natural groupes, whether they be called or 

stibgcncra, or any thing else, must know but too well that ar- 
tificial systems aim at a different object from the natural sy- 
stem* I should have tancied, indeed, that so much was implied 
by the bare use of aiich terms ns natural and artiJiciaL 

An artificial system aims at facilitating the distinction and 
nomenclature ot species, and not at the knowledge of how 
these species are connected together in the one great plan ol* 
creation, which in fact is the natural system. An artificial 
system, therefore, really aims at an object ; but the natural 
system is itself the object aimed at by those, who truly know 
the difference between the two, and how trivial and contemp- 
tible the most perfect acquaintance with the one is in compa- 
rison with the smallest glimpse of the other. But you state 
that the natural system has an object, namely, to abridge 
the labour of reasoning!” If I know what is meant by the 
Natural System, it is as I have already stated, the original plan 
of the creation; and to say, therefore, that the object of the 
natural system, or rather of the Deity who devised it, was to 
abridge tne labour of reasoning, is beyond my comprehension, 
and still less can I understand how it answers to the purpose 
thus aligned to it. I suspect, indeed, the longer you study 
it, the less you will find your labour abridged. At least such 
is the recorded experience of men who have dealt as much in 
the observation of facts as in abstiacL icasoning. 

You 
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You favour us with the Linnean definition of a species, and 
then think proper to throw doubt on its accuracy, because,, as 
I conceive, you hap{>ened not at the moment to turn over a 
page or two more of the Philosophia Botaniccu I am not suf- 
ficient Botanist, perhaps, to understand the difficulties which 
appear to have beset you in the particular department of Na- 
tural History which you have studied ; but I may state, that 
when similar difficulties occur in Zoology, and species are as- 
certained “/o 7iin one into anolhci'^' we are accustomed to 
doubt the fact of their being distinct species ; we call them m- 
rietics^ and search for some general characteristic which will 
include and insulate the whole of these varieties, and then call 
that the specific character. If I may trust the evidence of my 
eyes, the White and Negro races of the human species “run 
into one another by iinpercei)til}le shades unappreciable by 
human sense, so as to render it impossible to circumscribe 
them.” Nay, there are “ empirical characters” which distin- 
guish even a Frenchman from an Englishman, and “ which 
can only be perceived by long and familiar experience, anti 
cannot be described by words; yet no one hitherto has been 
bold enough to declare them distinct species. It seems, ne- 
vertheless, that there an* certain persons “ who think it advi- 
sable to break up” the old species into many new ones; but 
you evidently consider such persons as angels in comparison 
to the wretches who Avould dare to subdivide a Linnean genus, 
a crime which you have ever held in the utmost abhorrence. 
Yet, as I understand the matter, if there be any groupe in 
Natural History more truly insulated than another, it is a 
species ; and the division of this natural groupe of individuals 
ought scarcely, therefore, to be less blamed than that of a 
genus which may have only rested on the good pleasure or 
ignorance of Linnmiis, or on that of some blind worshipper of 
his infallibility. Not indeed that I would have those poor 
species-makers attacked ; for I care very little one way or the 
other about tlicin, although for all that I know^, even they may 
be doing good in their generation, by pointing out differences. 

By the bye,'on the subject of Species you settle the question 
by deciding that “ in cases of difficulty the assumed law ought 
to be brought to the test of experiment, or the species shoukl 
be rejected.” Now I find it to be a case of some difficulty to 
understand this advice, since on looking back, the only “ as- 
sumed /rttw” I can perceive mentioned is as i’ollows : “ A spe- 
cies shall be that distinct form originally so created, and pro- 
ducing, by certain laws of generation, others like itself;” and 
unfortunately you have forgotten to inform us how we are to 
ascertain bv experiment; “a distinct hum originally so cic- 

‘ ‘ ated; 
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ated.” This, however, is clearly the essential chaiacteristic 
laid down> in the law, since a Negro ‘‘produces by ccrtaisi 
laws of generation others like himself)” and yet is Jiot very 
generally accounted to be a distinct species. But I ought to 
recollect, that in spite of Mr. Wilberforcc, you have your 
doubts on this particular point : that in fact it still remains 
with you “the most difficult problem of all.” 

You lay down as a “ first principle of arrangement,” that 
“ in Botany the characters of a Genus should be taken from the 
parts of fructification, and in Zoology from such parts as aie 
indicative of structure and habits.” Having mysell) as you 
know, dabbled a little in Zoology, and being pleased with the 
sight of a really new definition, 1 am anxious to learn what 
other zoological parts remain, in order that I may avoid them. 

To clear up the fog in which our poor brains are enveloped 
when we attempt to distinguish a species from a genus, you 
next infoi'in us that “there is the same dilfeicnce between a 
genus and a species as instruments of reasoning, as between a 
definition and a proposition in geometry.” Now the tlifier- 
ence between the latter is, that the proposition re(]iiire!» de- 
monstration, and the definition not. I must therefore suppose 
that this mode of illustnition is luciis a non lucendof for 
you have just before declared that species must “be brought 
to the test of experiment,” in other worils, must be demon- 
strated. 

It appears you do not regard genera as merely couven- 
lioiial, but as actually founded in nature, as well as specie^. I 
likewise consitler genera *uoJicn py opcrlij dfmd^ to be fouiuleil 
in nature, as I have elscwdiere said but 1 have not found even 
these natural genera, upon the whole, to be so distinctly insu- 
lated from each other as species. I will now, liowcver, go 
further tlum you, by stating that tlie groiipcs you object to, 
such as Class, Order, Tribe, Cohort, and Family, are, when 
properly defined, just as natural as Genera; and also that the 
higher we ascend in the , scale, and the more comprehensive 
our groupes are, we may, in general, be assured, that in the 
same proportion they are perhaps even more natural. Thus, 
who u ill assert that Animals form a less natural groupe than 
Vertebrata, Vertebrata than Mammalia, Mammalia than Ce- 
tacea, or these last than the genus Balmna? Even Linnaeus, 
the iiifiillible Linnaeus, speaks of natural classes and natural 
orders as distinct from artificial ones. No one, till now, has 
ventured to call the classes of Mammalia, Birds and Fishes, 
or the orders Lepidoptera, Coleoptcra and Diplera, 
tons asstimptions*^ Your doctrine, therefore, is really original ; 

* See Uoij. Entoinologka;, pai't 41)0. 

but 
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but at the same time it is rather surprising that the recognizccl 
orgtm of the Liiinean Society should publicly, in the Trans- 
actions of that learned body, state that the above “ different 
gradations arc gratuitous assumptions with which Nature has 
nothing to do and that pursuing this doctrine, he should ob- 
ject, not merely to those who would attempt to express with 
more accuracy larger generalizations than they would do by 
cnij)loying a generic term,” but also bestow censure on those 
who think it advisable to break up the old genera into new 
ones.” In short, we must remain stationary, according to you, 
with neither greater nor less groupes of species than the ge- 
nera of Linmeiis and Sir James Smith. All other assem- 
blages of approximations, and a])proximations of assemblages, 
are rather j)redicated than proved and in future wc arc only 
to be permitted by you “ to point them out by mere signs, siicli 
as are used in jirinting,” by asterisks, forsooth, and obelisks, or 
a casual dagger. Such is the ))erfect vehicle which in future is 
to convey with precision the just relation of things ! Itrusl that 
you will favour us yourself with a specimen of it, and show that 
you know how, by example, to enforce your precepts. 

You do not seem to think those persons who regard genera 
subject to be broken down to suit their convenience, as enti- 
tled to make use of the word Genus. It is a downright rob- 
bery on their part. They would do well to employ some 
other term, else one great object will be lost at wliicli we are 
aiming ; — the keeping together under one common head those 
'>mall assemblages of species which in some instances are so 
obvious and so important.” On this head I experience great 
})Ieasure in being able to allay your fears, and to assure you 
that they do keep together under a common head, all those 
small assemblages of species which they conceive to be ob- 
vious ; anti that they even go further (too far you will say), and 
keep together the large assemblages also. 

1 now come to one of those illustrations with which you 
have so sparingly sprinkled your Paper, no doubt from reluc- 
tance to increase its bulk ; and I find that it would be tlic 
height of lolly to give up the term of Genus for such insulated 
groups as Eiica, llosa, and Eriocauloii among plants, and 
Vespertilio, Strix, and Scarabmus among animals.” If there 
be pleasure in being able to meet you on a known arena, I 
may also be expected to experience fear in having to defend 
myself against one who enters the lists so cavaIierJ 3 ^ Inhere 
is nothing like presoiiting an imposing front on the first attack 
where boldness is often of more avail than strength of wea- 
|)ons. No doubt it was from contem])t for a strong example, 
that you chose your present zoological weapon^., ami therefore 

It 
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it would be presutnption in me to tell you that upon a little 
deeper acquaintance with Zoology, you will see that neither 
Vespertilio, Strix, nor Scarabmus, as defined by Linnscus, arc 
insulated groupcs. As to Scarabteus, indeed, I should be glad 
to know by what characters you would insulate it. I happen 
to have seen more than 2000 species of the Linncan genus 
• iScarabmiis, when Linnmiis himself saw little more than 80. 
I suspect, therefore, that I have given quite as much time and 
attention to the consideration of this Linncan genus as you, 
although you, by a species of intuition, have got the start of 
me. This must be my apology for daring still to brave your 
polite imputation of having arrived at the acme of folly, and 
ibr still imagining that I have done some service to Entomo- 
logy in helping to subdivide so immense a groupc. You arc 
truly the first of naiuralists, and I dare say will also have the 
honour of being the last, who has written on Scarabmus, and 
pronounced it to be an insulated groupc. Perhaps it was 
from their being so little abstract, and their descending so low 
as to study the subject in nature, that those plodding entomo- 
logists, Eabricius and Latreillc, liave had such difficulty in 
finding a place for Sinodendron, Lethrus, &c., &c. As you 
])rofcss, two or three pages after, to look at Entomology with 
the eye of a master, and to point out the difliculties and de- 
fects of the science, you could not surely be ignorant that Ta- 
bricius, whom I^innmus called his master in Entomology, that 
Latreille, Olivier, and Kirby, that in short every modern En- 
tomologist who docs not belong to what may be termed the 
defunct or dying Linnean school of England, has found it ne- 
cessary to subdivide the Linnean genus Scarabfcus. The 
chair, therefore, of the Secretary of the Linncan Society, must 
be placed on some p< culiarly high eminence, when it entitles 
a gentleman on the strength of having described three s))ecies 
of Orchis, and perhaps twice as many Rushes, to dismiss ail 
Entomologists sub'^cquent to Linnaeus with the compliment of 
being a pack of fools. 

It is to be regretted, that so oracular an authority on Sy- 
stems and Methods should not have show’ii wherein they diflcr 
from each other. It only remains ibr me, therefore, in the in- 
vestigation of your first principles of jirrangement,” to ascer- 
tain what distinction you, who are so apt to charge dissenters 
from your maxims with the height of folly, make between ar- 
tificial systems and the natural one. It would be curious, if 
he who blames others “ for not fully appreciating the ilifficulty 
of this subject,” should happen to have promulgated his prin- 
ciples before he had made himself acquainted with the above 
distinction. 

You 
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You say ‘‘division and separation is the riul of the Artifi- 
cial System and as I know not what particular artificial sy- 
stem you allude to, fur be it frooi ine to say that you may not 
possibly be in the right. But then you proceed as follows : — 
“ To establish agreements is the end of the Natural System,” 
Now that you who kindly offer to “ prevent young Naturalists 
IVoin being prcmalurely embarrassed in this^liilicult subject,” 
shoiikl thus express yourself, surprises me not a little ; for 1 
had always understood that so far from the natural system 
having for its object to establish agreements, its agreements 
have remained established from the time of the creation. I 
will not suppose that a writer “on systems a#td methods” 
could have tbrgottcn to make himself master of the very key- 
stone of his subject, and that he can still renniin ignorant f)f 
the Natural System itself being the end or object at which we 
aim, and not an instrument like any artificial system to arrive 
at an end. It is no doubt for the purpose of displaying your 
powersS of abstract reasoning that you advance such positions 
as the above, or that you state that the Artificial System is a 
descafd/??g series, and the Natural System an asce7idiug one. 
Nay, what is more extraordinary than all, you seem in aiw 
other place to imagine, that there arc more natural systems 
(han one, and that a variety of them have been already attain- 
ed by the Linnean Socigty; for you advise us to ^‘iake any 
natural system, and see if tln\,” &c. Pray let me know where 
I shall find one of them, and 1 shall be content. It excites 
your surprise that “many modern Naturalists have not adopt- 
ed your truths,” but you ought to have recollected that the 
many arc not so far advanced as yourself. Tliey have been 
looking for one natural system, only oni\ and confined aS their 
aim is, they have not as yet been able to attain it. 

“ It is the prevalent error of modern Naturalists to altemj)! 
to generalize where they ought to analyse, while iheir ai- 
rangemonts called natural, are almost all framed with a view 
to (listinguisli.” Metaphysically, [)erliaps, Uiis passage is very 
clear ; but what, in the name of plain sense, is the meaning of 
it ? Modern Naturalists err in refraining to analyse, and also 
err, inasmuch as they are all busy distinguishing ! Perhaps, 
however, after all, there is consistency in this paradox; for we 
have seen that you censure as well tliose who subdivide the 
Linnean genera as tliose who combine them into larger 
groupes. It was possible, nevertheless, for you to have ex- 
pressed yourself with greater clearness, if this be really the 
meaning of so contradictory and curious a sentence. 

You next draw “a diagnosis” betw'een M.M. Brown and 
Dccandolle, w hich, because perhaps I am no Botanist, I can- 
not 
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not pretend altogctlier to understand; for the latter is blamed 
for “ attempting fresh cnmhinations at every stage,” and iht 
former praised *‘as Jiis object is chiefly synthesis'' I am the 
more sorry for my ignorance of the botanical difference be- 
tween edmhination and synthesis^ not merely because I have 
myself the highest opinion of Mr. Brown’s science, but because 
I of course iniist||^eel interest in any eulogy of our friend by 
those who, as Botanists, must be best able to judge of his merits. 

I have already hinted, that your distinction between the 
natural and an artificial system, making the latter a descending 
scries, and the former an ascending one, could have only been 
maintained Ify you from love of paradox ; but as you return 
to this distinction, and may thcrelbre possibly believe it cor- 
rect, I shall explain myself more fully. Both kinds of system 
artbrd ascending and descending series. It is clear, lor in- 
stance, that the Linnean sexual systc^m in Botaiijr was in the 
first case founded as much on the examination of individuals 
as if it had been the natural system. In studying, therefore, 
any system, whether natural or artificial, we must always begin 
with individuals, and look upwards, discovering fiist the spe- 
cies, next the genus, and so on. It is true, intloed, that tlu 
genm may have been a more comprehensive groupe with early 
Naturalists than with modern; but iRmcvcr this may be, the 
above is tlie general process of investigation. Nay, it so ha|> 
pens, that this system of combining has hillierto been j)ursued 
principally in various artificial systems, although the searchers 
after the natural system have no reluctance to apply the know- 
.l^lge of natural groupes, tliat happens soineUines to be thus 
aSjuired, to tiieir own more particular object. In the same 
way liie natural system is not essentially an asceiuling series, 
for it is ccjiially true, whether it ascends or descends ; being 
equally the plan of the Deity, however we may please to slircly 
it, whether by analysis or synthesis. 

Next you say, “ If we find a large genus agreeing in some 
well-marked characters of structure, Ibrni, sialion, and pro- 
perties, it appears contrary to the end pro])osed by the natural 
system to divide and subdivide the species into small groiq)s, 
and to give each of these the same value as is now possessed 
by the whole. This is frittering an ay chai*actcrs which are 
essential to the of a genus, and destroying our power 
over it when we wish to generalize.” On lliis passage I w ould 
first reiaark, for the third time, that the natural system pi u- 
poses no end, but is itself the end proposed; next I w^ould 
say, that no one, except yourself, ever indulged the idea of 
giving ‘the same value to a part as to the whole; that iicillicv 
you nor I can possibly know a p'iori wh.at characters are e^^- 

senlial 
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sential to the use of genera, so as to deny the propriety of 
rh^sir being subdivided ; and lastly, that so far from your power 
being thus destroyed when you wish to generalize, the genus 
remains, although possibly under another name, a groupc as 
much connected as before, and as much in your power for 
further combination, or even in a greater degree, inasmuch as 
by the more accurate examination of it in ^ process ot sub- 
division, you must have become mori' dSnitely acquainted 
with its external limits, and its interior typical qualities. 

Allow me here to ask two questions. First, Have you in 
your voluminous investigation of genera never broken up a 
Linnean genus i Secondly, How is it that yott, who object 
to the combination of genera, should now complain of your 
power over them being destroyed when you wish to generalize? 

Entomologists have to regret, that you, who in so kind and 
polite a manner have pointed out their defects, should not 
have attempted to remedy them. The only specimen which 
as yet you have given of the depth of your researches in this 
branch of Natural History, is your declaration, that Entomo- 
logy is a kingdom of Nature,’' and that the Linnean genus 
Scarabmus is an insulated groupe, which it would be the height 
of folly to subdivide ! There is some metit in making your 
debut in a science with only two observations, and taking care 
that they should be both original and new. Certainly the 
having proposed such two solitary improvements, not only 
denotes your acquaintance with the subject, but well entitles 
you to decide that Entomology requiies the most skilful 
arrangement to enable the student to determine the multitude 
of species,” and that it is, nevertheless, uiiquestionablyitlie 
worst furnished with assistance in this way.” This may, no 
doubt, be abstractedly quite correct; but there U no one who 
lays down “ first principles of arrangement” in Entomology, 
excepting yourself, who will consider it to be the height of 
folly to subdivide a groupe like Scarabaeus, of more than 2000 
known species, and, in leaving the mass in chaotic confusion, 
thereby think that he is giving the most skilful arrangement 
for enabling the student to determine them. Wcie you in- 
deed to take another glance at two common English insects, 
viz. Cctouia aurata and JYox sahtdosusy I should not be sur- 
prised if you changed your opinion as to the best mode of 
enabling the student to determine the species. 

I liaci long thought that there was but one Natural System 
in the world, and that every created being formed a part of 
it; but you say, “ Take any natural system, and see if there 
is not always a remainder of unknown things.” But if the 
natural system be that of God, w^hat is meant by a remainder 

N.S. Vol. 6. No. 33. Sept. 1829. 2 E ot 
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of unknown things ? Not surely that lie did not understand 
the relations subsisting between the tilings He created. And 
as to the Naturalist not understanding tliein, this only proves 
that we have not yet attained the knowledge of the natural 
system, and much less that of manif of them. “We arc con- 
stantly approximating to the truth, but never reaching it.” 
At the same tiimit must be allowed, we are sometimes too 
apt to forget thaTOie real object of the Natiiialist ought to be 
to come as near the truth as possible, and that this is not to 
be done by “ abstract reasoning,” so much as by observing 
and arranging facts. 

next have a rather novel proposition started ; to wit, 
that “ the manimiferous animals are arranged with more case, 
according to a natural system, (again as il there were more 
than one,) in consequence of their numbi‘r being comparatively 
small, and their forms strongly marked.” That is, in other 
words, the more widely the sjiecies are asundi^r, and the more 
distant they are in form, the more easily aie they combinctl : 
just, perhaps, as a chain is moic connected in jnoportion to 
the number of lilies that are wanting • 

In order to piove that jou have not con lined your studies 
to the vegetable kingdom, you afterwards infer that the series 
of M. Cnviei' in the Itc^nc Animal, is the natural system. 
Tills author indeed says as much in his litle-jiage; and you 
only think it iiecessaiy to criticize his groiqies of l\ichy(l('r- 
niata and Passeros, and to jneler JussieuS method of having 
for such nnkno\)jn a miscellaneous groiipe at the end of 

the work. As neither Passens nor Pach^dei mata are much 
more “ unknown” than other beings, it would perhaps save 
trouble, and give more satislaction, to make one miscellaneous 
groupe of the whole of oiganizcd matter. 

You decide that “ those persons, who imagine it to be neces- 
sary or advantageous to find a place lor every thing, appear 
to lose sight of the chief object ul the natural system, and to 
' destroy its utility as an instrument of general reasoning.” 
So then, the Natural System, or plan by wliich the Deity 
gulatcd the Ci cation, is nothing more, in your ojiinion, than 
an instrument of general reasoning towards attaining a paiti- 
cular object. You are constantly alluding to this .object, but 
what it is you do not deign to state; nor do you explain how 
they w'lio endeavour to find a jdace for every thing destroy 
the utility of your instrument of general reasoning. Put the 
defect, without doubt, is on my side, and results from my 
being one of lliose practical Naturalists who would attempt to 
make accuinulatioiift to science without the aid of such abs- 
tract reasoning. 


Your 
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^'our reflections on the French school are, no doubt, in- 
tended, by their severity, to give us all due warning. I much 
question, however, wiiether the present perv'er4»e generation 
will not continue with the French to observe and arrange 
facts, dividing and subdividing them, rather than take with 
you a free and lofty range by issuing forth first principles 
of arrangement” founded on abstract reaajing. 

Although I am, as you are aware, n * iWlariist, I am glad 
to acquire any information on plants and I confess your as- 
sertion, that Parnassia and Liniuea are as tlistinct as any of 
the classes of vegetables, is quite new to me. Still more am 1 
interested by your -observations, that in many instances a 
class is equivalent to an order or genus,” and that “ the great 
division of Cot)?lcdonoiis plants may only be cfjuivalcnt to tne 
Order of Grasses.” I do not now wonder that in another jiart 
of y(jnr paper yon should place Niilnral History in diame- 
trical ojiposition to Mathematics, for 1 recollect that Euclid 
begins with the fundamental axiom, that the whole must be 
greater than its part.” 

You are obliging enough to consent to ^lie adoption of the 
terms species and ^j^enus in Natural History, but to these alone. 
All other terms for groiijies are sTsa 'cjts^osvtcc^ ‘Electing in- 
struments of thongrht.” Ihit how tlu‘ teiin !^ej/aSy or cvx'ii 
s/)ccics, is not c(]ually objectionable, how it is not equally a 
fleeting inslniinent of thought, as well as the terms Class, 
Order, Family, &e., I cannot well discovt'r. Jn the place of 
these last terms yon would, in the natural method, employ 
the words Groupe, Section, and Division ; but I have yet to 
learn the ground of ])refercnce. Grou])e is a general word 
for all masses of iudividuaE, of whatever degree* : and as to the 
words Section and Division, it surely requires explanation how 
they can express assemblages of approximations” better 
than the terms Tribes and Families. 

I have now gone through your Paper, of which, as I said 
at the begimiing of my review, the object aimed at may, for 
all that 1 know, coincide with my own opinions. It is indeed 
llie peculiar advantage of the style of argiiment you have 
chosen to adopt, that the purport and aim of your remarks 
remain enveloped in secure mystery, wliile the only visible 
points of your line of attack arc detached and insulated pro- 
})()sitions. Many of these detached propositions I am far 
from fighting with; many indeed arc truisms; while many, 
such as lliose discussed above, will require some time, I sus- 
pect, before they can possibly triumph. But whether assent- 
ed to or denied, I coni’ess I do not perceive the use of any 
ot them, and the novelty of but very few. Believe me, I do 
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not say this in any spirit but that of good will. I do not feel 
indeed, except that I happen to have followed in the wake of 
such idiots as Fabricius and Latreille, and have subdivided 
Scarabeeus, that any one of your observations personally af- 
fects me ; and I can never forget that you have always, in the 
most honourable way, been a friend to the free expression of 
opinion, and lum|||of late most warmly patronized Zoology. 
Yet as every law-^ver must, in these days, expect to have the 
goodness of his laws examined before they are adopted, and 
as it is the duty of every lover of truth to sift them well before 
he allows them to pass current, I have judged that you would 
not be displeased if I, although from a very remote quarter, 
should return them to you for a little amendment. You know 
tliat the days of demigods and despotism in science have for 
ever gone by, and that by publishing your principles^^^ you 
stipulated for criticism. 

Your object may possibly be to clear the way for the re- 
ception of a system of your own ; for I observe that you find 
fault both with the Liniiean and Jussieuan schools of liotany, 
although you appear to prefer the former. I observe, also, 
that no system of Zoology hitherto propounded, m^ts with 
your approbation. You nave, therefore, with just confidence 
taken a wide range for your first principles of arrangement,' ’ 
and I assure you I shall be glad to hear that your talents are 
employed in the application of them to observed facts. You 
must indeed be aware that such an application of your prin- 
ciples will tend more to give them weight in the eyes of Na- 
turalists than your most abstract reasoning or profound meta- 
physics ; however to slight these last may argue the height of 
folly. It really, however, appears to me high time now to 
let every one have his cjwn way in Natural History; and in 
the spirit of toleration to let the Linnean enjoy his twelve 
words, colons, and specific differences, while you publish your 
asterisk system, and the obstinate heretics continue to wallow 
in the mire of natural groupes and subdivisions. Persecution, 
I fear, only serves to wed these last unfortunate wretches to 
their guilt, and, moreover, is })erfectly useless trouble, inas- 
much as w^e may be sure that tlic world will swim in the or- 
thodox channel at last. 

I remain, dear Sir, &c., 

W. S. MacLeay. 
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XXX. Note on the Differences^ either Original or consequent 
onDisturhance^*which are ohservahlein the Secondarij Stratified 
lioclcs. By Henry T. De la Beche, Esq. F.R.S* ^c.^ 


T^UMEROUS smftller variations in the mineralogical struc- 
ture of the secondary stratified rocks have been long ac- 
knowledged and pointed out by many geoli|j|[ists. The greater 
or less development of a limestone or sandstone formation, the 
want of certain beds in a given series, the alteration of rocks 
within short distances from masses or veins of trap, &c., have 
for some time been remarked, and the greater or less import- 
ance that should be attached to these circumstances, upon the 
whole, fairly appreciated : but the greater changes, such ns 
the substitution of dark compact limestones and sandstones 
for the green-sand of England and the North of France, though 
long since noticed by M. Alex. Brongniart ; the transforma- 
tion of the whole oolite system into compact dark-coloured 
limestones resembling those commonly called transition ; the 
occasional change of all the limestones, from the chalk to those 
in the red sandstone formation inclusive, into dolomite, more 
or less carystalline according to circumstai^ies, with other dif- 
ferences on the great scale, — have not generally met with that 
attention which the importance of the subject, in a geological 
point of view, seems to require. 

This inattention has probably in a great measure arisen 
from the value attached to the different mineralogical struc- 
tures vrhich, it was supposed, characterized rocks deposited at 
different geological epochs. Tims all crystalline limestones were 
considered primitive ; all dark-coloured limestones, very com- 
pact and with a certain mineralogical structuio, transition; 
and all sandstones, when of the necessary colour and hardness. 


grauwacke : and when contrary opinions were advanced, there 
was always supposed to be some error on the part of the ob- 
server. It is true, many geologists did not admit this depend- 
ence on mineralogical structure ; but it is equally true, that the 
greater number were in favour of it. 


Geology, j>erhaps more than any science, requires a com- 
bination of observations ; it is only from an accumulation of 
facts that any real progress can be made, and it is quite clear 
that this requires the labours of the many. Fortunately, in the 
present day there is no want of those who continually contri- 
bute to our stock of knowledge, more particularly in th is quarter 
of the world ; and we see tliat Euroj)e, though no very large 
portion of the earth’s surface, is fruitful in examples of great 


* Communicated b> the Author. 
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differences ih the mineralogical structure of the same forma- 
tions. Such being the case, what still greater changes may 
we not expect in far distant countries ? 

New facts frequently lead to new opinions ; and many of the 
latter, which were excellent in their time, anil greatly tended 
to the advancement of geology, must be modified, should the 
former reijuire it. Sruth should be our only object. We search, 
in order to comprdiend the structure of our planet’s crust; but 
how can we expect to accomplish this, if we imagine that Geo- 
logy in its infancy has attained maturity ? 

A change of opinions respecting the value attributable to 
mineralogical structure, by no means detracts from the merit 
of those who have been accustomed so strongly to insist on its 
importance. On the contrary, if districts have been well de- 
scribed with rclhrcnccto this character, — as is, for i;i'Ntance,the 
Tarentaisc by M. Brochant, — what difference does it make in 
the merit of such a description, whether the limestones tlicre 
noticed be transition or lias, so long as we know, from a ge- 
neral examination of the Alps, to which formation tliey really 
should be referred ? The mineralogical detail still retains its 
original value. Without the labours of the many excellent ob- 
servers who have attaclied so much importance to the hiineral 
character of formations. Geology could never have occupied 
the rank it now does among the sciences: these labours were 
as necessary to its develoj)ment, as those of the present day are 
to clearer and more extended views. We can only reason from 
the facts in our possession; therefore those who come after us 
must havirmuch more facility in arriving at just conclusions 
than we can ever expect to obtain. Werner is not the less 
entitled to our thanks, liiough his ideas respecting the forma- 
tion of rocks so little actoid with those now most commonly 
received; and he is not the less, on this account, the cause of 
a great ?idvancement in the science. 

The necessary limits of a note of this nature preclude any 
long detail, I shall therefore content myself for the present, 
with a few striking examples of the very great changes ob- 
servable in the mineralogical structure of the oolite formation 
(including the lias) in the Alps and Italy, which it is hoj)cd 
will be sufficient to show the very litlle importance of this cha- 
racter, when we may be desirous of determining the geologi- 
cal epoch of a rock, and are unassisted by organic remains^. 

Those accustomeil to the oolite formation, as it occurs in 

England 

* Kv6n ^vhen we have lliis assistance, it woiiKl seem safer, particularly 
in the case of the iiioie niodcin i(>cks to judge from the <;eiicral nature ot 
these remains, rather than from any particular species supposed to he cha. 

ractcristic. 
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observable in the Secondary Stratified llochs. 

England and France, supporting the great mass of green-sands, 
chalk and tertiary rocks, whicii constitute so large a portion 
of both these countries, would at first sight be little prepared 
to find this mass of light-coloured and often tender limestones, 
with their mixtures of clays or marls, connected, from some 
cause eitlier original or from disturbance, into hard dark and 
compact limestones, resembling those comnjionly called transi- 
tion, sometimes mixed with gyj>sum and dolomite; in fact, in 
mineralogical structure very different from the same formation 
in England and the North of France, where it has suffered little 
disturbance beyond the fractures called faults. 

M . Von llucli’s letter on the Dolomite of the Tyrol, is dated 
1822, and his account of the Southern Tyrol, 1828. In these 
memoirs he slates his opinion, that the dolomite mountains of 
that country, so remarkable for their forms and their frequent 
crystalline charactci, are probably the limestones of the country 
altered by the intrusion of the black or augite porjffiyry among 
them, which he sii})poscs converted the compact limestone into 
a very crystalline rock, hiidily charged with magnesia. Il 
would be li(^re out of place to enter into a detail of the facts 
he has brought forward : I shall content myself with a reference 
to the map and sections, which will at least show the shattered 
and broken state of part of* tlic Alps. This 'iyrolcse 
limestone, though commonly referred to the Jura limestoiie, has 
not yet been well dotcruiiiicd ; but cerlainly a part at least of 
their continuation towards the lakes of Como, &c. is of that 
epoch. Those of the Tyrol arc gray and shelly, and they 
may represent in part the chalk or green-sand series. 

In 1825, M. Von Bucli visited the lakes of Orta, Maggiorc 
and Lugano, for the pur})osc of more particularly examining 
the porphyries in those districts. The result was a note on 
the pluenoinciia presented by the relative position of die do- 
lomite, limestone, and j)or])hyries of the Lagodi Lugano, whicJi 
appeared first, 1 believe, in a Gorman Journal, anti afterwards 
in the Annales des Sciences Nalurellcs for February 1827. In 
this he took occasion to insist on the analogy observable in 
the pheenomena of this district and those of the Tyrol, jioint- 
ing out the dolomite mountain of San Salvador as an excellent 
exanijfie of the truth Of his theory. — Tlie following is his de- 
scription. 

After mentioning the red conglomerate of San Martino, con- 

ractcristic. We may take a= an example the nummiilitc rocks of thcAlps. 
'riicsc, when examined partially, have been, and no doubt will be by many 
observers, considered as tertiary ; but if they arc cxainiiieil on the largo 
scale, and their connection with other districts cnrefuUif examined, wc can 
scarcely refuse to consider them as referable to the green-sand series. 

taining 
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taining piecea^Of quartz and quartziferous porphyry, he adds : 
“ These be4^ dip rapidly at 70® to the S, and form a promon* * * - 
tory in the lake (of Lugano) on which the chapel of San Mar- 
tino is biiUt. This rock appears in place for about ten mi- 
nutes walk, the dip of the beds diminishing to 60°, It is then 
covered by a compact smoke-gray limestone, in beds about a 
foot thick. These dip as the beds on which they rest, and 
have the same inclination on the side of the mountain ; but in 
their prolongation towards the lake, the dip continually dimi- 
nishes, until at its level it is scarcely 20®. The beds, as they 
rise, describe a curve that somewhat resembles a parabola. 
The further we advance on the road, the more we find these 
beds traversed by small veins, the sides of which are covered 
by riiombs of dolomite. Similar crystals ai t also observable in 
small cavities of the rocks. As we advance, the rock appears 
divided int6 fissures, and the stratification ceases to be distinct. 
Lastly, where the face of the mountain becomes nearly per- 
pendicular, it is found to be entirely formed of dolomite. 
There is no marked separation between the limestone and the 
latter rock. By the increase of the veins and geodes, the cal- 
careous rock entirely disappears, and pure dolomite occurs in 
its stead.^^ #****^i6 « we advance along the high ro^d, the 
purer we find the dolomite, and at the same time the whiter 
and more granular.” 

The road cut out of this mass of dolomite is not half a 
league long. We then observe the rocks retreat, the Monte 
Salvadorean rapidly to the S., its sharp crest becoming broader, 
and chesnut-trees covering the side of the mountain, which 
previously presented a mere mass of bare rocks. From hence 
to beyond Melide the mountains are composed of dark augite 
porpn 3 rry mixed with epidote, the same as it also appears at 
Campione, Bissone, and Rovio.” 

In the highly interesting geological map which M. Von 
Buch has had engraved at Paris within these few days*, and 
which comprehends the lake of Orta, the southern parts of the 
Lago Maggiore, and the Lago di Lugano, he represents a 
small portion of mica-slate and red porphyry between the mass 


* This, like mbst of the other works of M. Von Buch, is intended merely 

for private distribution. It is to be regretted that this gentleman could not 
be prevailed upon to give publicity to at least a considerable portion of the 
maaffi'df Ihformation, mote particularly on geological subjects, which he has 
b^lia^uch labour and assiduity coll< cted together. Those indeed who 
the bonoiip of M. Von Buch's acquaintance have certainly no reason 
td cbnipl^f for to them he is most liberal both of information and of his 
works; but for the progress of science generally, it is much to be lamented 

that such productions as the physical description of the Canaries should not 
be accessible to all the world. 

of 
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of dolomite and auglte porphyry, dose to the lake, but not ex- 
tending far inland. The map ii» one of considerable detail, and 
shows other masses of dolomite in contact either with the au- 
gite porphyry or the granite, which, if not changed limestone 
occur at least singularly among it. There will also be ob- 
served a very great connection between the granite and por- 
phyry, more particularly as regards their line of direction, that 
of tlie great range of the Alps. The granite is of tlxat kind 
commonly known as the granite of Baveno. 

Now be our opinion of M# Von Buch’s theory of the forma- 
tion of dolomite what it may, the fact of the passage of this 
gray compact stratified limestone into an unstratified crystal- 
line rock charged with magnesia, and the presence of a large 
mass of augite porphyry on the side of the crystalline rock, 
remains still the same. With the theory that has been con- 
nected with these appearances, I have nothing now to do; my 
present purpose is only to show that these compact gray lime- 
stones and dolomite may both belong to the oolite formation. 

Fortunately the neighbouring lakes of Como and Lecco, 
which 1 examined last May, are very instructive as regards the 
connection of these limestones and dolomite. If we proceed 
from C^mo by the lower hike of the same name to.Bellaggio, 
we m6et only, if we except gravels and transported blocks*, 
with gray compact and schistose limestones, on either side of 
the lake, until we reach cither the side of a mountain named 
Croci Galle, or tlie opposite island of San Giovanni Battista. 
But if we proceed from Lecco by the lake of Lecco also to 
Bellaggio, the shores on both sides are formed of dolomite, if 
we except some gray schistose and compact limestones with 
anthracite at Olcio and Licrna, a few contorted beds of the 
same rocks opposite Abbadia, and a mass of gypsum included 
in the dolomite near Linionta. Now if the direction of the 
beds be worth any thing, part at least of the gray limestones 
of the Lago di Como are converted into dolomite in the Lago 
di Lccco, as indeed is better observed by ascending the Monte 
Sail Primo, situated between the two lakes, where looking 
along the line of direction of the limestone beds constituting 
its crest towards the lake of Como, we have limestone; towards 
the lake of Lecco, dolomite. Some of these limestones seem to 
represent the lias, for at Moltrasio and other places we find 

• These blocks are in great abundance in the vicinity of the Lago di 
Como ; they occur at very great heights above the level of the lake, fre- 
quently of very considerable size ; they are composed of granite, gneiss, 
mica slate, talcose slate, &c. &c., and may be considered as the records of 
tlic violent catastrophe which has torn them from the high Alps and car- 
ried them into their present position, 

N, S, Vol. 6. No. 33. Ser>t> 1829. 2 F 
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ain^otiites, and other sliells^ mnort^ which ar6 
Ammonites Bitcklandi^ sometimes of very large size^ A. hete- 
rophyllns, <&c. 

' A short distance south of Bellano, the general mass of lime- 
stones and dolomite is separated from the gneiss and mica-slate 
of tl&e northern , part of the lake of Como by conglomerates 
and sandstones, the former of which closely resemble the Rothe 
Todte Liegende. It contains pieces of gneiss, mica slate, &c. 
as also pieces of the red quartziferous porphyry that appears 
on the lake of Lugano: the paste or cement often exliibits im- 
perfect felspar crystals; and the whole, in fact, strongly re- 
minds one of the Exeter red conglomerate, or Rothe lodte 
Liegende. This rock traverses the lake, to the north of a little 
place Jiamed La Gaeta; the line thus separating the gneiss and 
mica slates from the dolomite and limestone, gives that of the 
general direction of the two latter; and it might be supposed 
that tlie limestones and dolomite on each side would corre- 
spond, as do the gneiss and mica slates on the N. : this, how- 
ever, is not the case ; for if from Bellano we follow the eastern 
shores of the lake of Como back to Bellaggio, we have a very 
different section from that obtained by passing along from La 
Gaeta to the same place by the western coast. To the red con- 
glomerate near Bellano succeeds dolomite for a short distance, 
and afterwards compact gray limestones to Varenna, near which 
are the celebrated black marble quarries: hence to the Fiume 
del Latto there is a continuation of the same limestones, in 
thinner beds, with schist containing anthracite, crowned near 
the cavern (out of which rushes the river liigh up the side of 
the mountain at the latter place) by dolomite, gradually de- 
scending to the level of the lake opposite Bellaggio. This section 
is then principally of ^jray compact limestone ; while the whole 
of the section on the other side is dolomite, if we except the 
mass of gypsum included in it at Nobiallo, and a few beds of 
gray limestone south of Menaggio : there is therefore no cor- 
respondence between them, notwithstanding the general direc- 
tion of the rocks as'lShown by the red conglomerates, gneiss, 
and mica slates, which do correspond. ' 

The limestones and dolomite, when stratification can be seen 
in the latter, are highly disturbed and contorted ; and igncou$ 
rocks which seem to liavccaiised these appearances havepierced 
through them at the lake of Lugano. 

If there be more limestones than one on the lake of Como, 
it is difficult to trace them ; lias at least forms a part, quite 
diflfeiertt,' mineralogically, from what it appears in England: 
probably a considerable portion of these limestones may even- 
tually be found to represent the oolite formation generally. 

In 
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ppte Qn the geological position of the fossil plants and 
belemoitcs found at Petit Cqeur near Moutiers on the Taren*- 
taise*, published in 1828, M. Elie de Beaumont observes, that 
the system of beds described by M. Brochant in his memoir 
on the Tareiitaise, and which in many places contains consi- 
derable masses of granular limestone and micaceous quartz 
rock, as well as large masses of gypsum, belongs to the oolite 
formation. He founds this opinion on ihc circumstance, that 
the most ancient secondary rocks of that country, in whicli no 
fossils have been found that have not been also discovered in 
the lower part of the oolite sjstem, can be traced to the en- 
virons ofUigne and^Sisteron (department of the Basses Alpes), 
where they afford a great abundance of those fossils supposed 
to be characteristic of the lias. 

In a notice on the geological position of the fossil plants and 
graphite found at the Col dii Chardonctf (department of the 
Halites Alpes), published in 1828, the same gentleman re- 
marks, that as the traveller quitting the Bourg d’Oisans (Pied- 
mont) approaches the continuous range of primitive masses 
that extend from Monte llosa towards the mountains on the 
west of Coni, he perceives that the secondary rocks gradually 
lose their original character, though certain distinguishing 
marks^ay still be traced, thus resembling a half-burnt piece 
of wood in which the ligneous fibres may be traced far beyond 
the part that remains wood, into that converted into charcoal. • 

The quartz rocks of these countries appear to M. Elie de 
Beaumont to be an alteration of the anthracite sandstones, the 
variegated green and reddish schists that accompany them, a 
change from the schistose clay, and the gypsum a substitution 
for the limestone. 

He has also remarked the original diflerence that exists 
between these secondary rocks of the interior of the Al})s, anil 
the same formations of other countries ; and thence concludes 
that very little importance should be attached to the diHei*ence 
of mineralogical structure which exists between the beds above 
noticed, and that of the lower portions of die oolite formation, 
occurring undisturbed in other parts of Europe, of which these 
Alpine rocks appear to him the enlarged prolongation. 

Without entering into the subject of all the changes which 
M. Elie de Beaumont considers he can trace even in the range 
of the Alps itself, it is enough for my present purpose that 
fossils cliaracteristic of the lias arc found in rocks which heir 
no mineralogical resemblance to it, as seen in England. On the 
contrary, we there find the mineralogical structure which was 

* Annnlcx ties Sciences Kalurcllcs, tom, xiv. p. 113. 
t Ibid. tom. XV. p. 353, 
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dhtfe cbti^idmd ad ^'haracteristio^f the rocks comtnokily catldd 
transition.'';”"*' •* 

After , examined the environs of ’ Nice in the win- 
ter of 1828, r presented an account of * the geology of 

thiat liiiighbourhood tb the Oeologichl Society,' which it ap- 
pd^s by their Proceedings was read in November In it 
1 desfcribed the two great secondary formations that occur bear 
^ice : first, a marly arenaceous limestone, which, though un- 
like the green-sand mineralogically, is nevertheless the equiva- 
lent of that formation, and contains its characteristic fossils ; 
and secondly, a rock which, though it contains both crystal- 
line dolomite and gypsum, I referred to the Jura limestone, in 
consequence of its mineralogical stinictiire so closely resem- 
bling the light-coloured compact limestones of that formationi 
I also took occasion to insist on the little value tliat could be at- 
tached to the presence of either gypsum or dolomite, and cited 
instances of their appearance in many formations. It ajipears 
by the Proceedings of the Geological Society as published 
in the Phil. Mag. and Annals for May last, that Dr. Buck- 
land has read an Appendix to this memoir, containing an ac- 
count of his journey by the high road from Nice towards the 
Col de Tende, in which he considers the inferior Nice lime- 
stones as his older alpine limestone, a supposed cquiv'alent of 
the zechstein formation of Germany, in which a modification 
of limestone named rauchwacke constitutes one of the smaller 
divisions, and has been considered, erroneously in my opinion, 
characteristic of it*. This rauchwacke, however, does not oc- 
cur in the immediate vicifiity of .Nice ; and as there is no zoo- 
logical evidence produced, I presume that the presence of the 
gypsum and dolomite is considered sufficient for referring tlie 
inferior Nice limestone to the zechstein. In my opinion there 
is but one limestone in the immediate vicinity of Nice beneath 
the green-sand, the almost constant mineralogical appearance 
of vmich is light-coloured and compact ; it contains the gyp- 
sum, as is seen not far N. from the Col de Villefranche, and 
the dolomite is mixed with it in all ways, even the same range 
of beds appearing dolomitic in one place and limestone in an- 
other. It would appear therefore that Dr. Buckland's objec- 
tion rests upon its mixture with the gypsum and dolomite. 

is by no means safe to judge of the relative ages of rocks by 
this itedifification of limestone, a formation near La Spe2ia is no bad ex- 
ampleir*' The most modern rock in the whole gulf, apparently tertwry, 
is a fair mineralogical rauchwacke, sometimes occurring as the cement to a 
Cong;lomerate of pieces of all the rocks in the vicinity, such ad is not iin- 
condihon bn the snores of the Mediterranean, and sometimes in a few beds 
by itself. 


That 
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dplomite Js i^cjt ^ormationsj even iiup; 

posing it an unchanged rock, we have now abundant proofs ap 
is stated by Dr*. Badland, and others ; but 1 know of xxQjaoTe 
striking examples, than are to be fopnd in the neighbouring 
department of the Var, w^here M. Elie dp Beaumont has found 
dolomite in the. tertiary rocks (fresb-watpr limestohe), dolo- 
mite in the greenrsand, dolomite in th^ oolite formation, and 
dolomite in the muschelkalk ; and all these rocks are there well 
characterized, which is so far fortunate, as it prevents mistake. 
From the numerous observations that have been lately made, 
it would appear that the theory of the peculiarly dolomitic 
character of the limestones of the red sandstone formation, 
though useful in England^ the North of France, and Germany, 
would lead to great error in the South of France, the Alps, 
and many parts of Italy, where so many formations gbove these 
rocks are charged with dolomite, and its frequent accompani- 
ment, gypsum. 

M. Elie de Beaumont has by a series of observations traced 
the various formations of the Jura and Savoy down to within 
a few leagues of the high road section seen by Dr. Buckland ; 
and it would ap{)ear from these, that the representatives of tlie 
oolite formation and" green-sand continued to form the cal- 
careous Alps to within that distance. Judging from the sec- 
tion as described by Dr. Buckland, it would appear to be the 
same as that of various [)arlsofDauphiny, whej’c, fortunately, 
fossils enable us to form conclusions respecting the ages of t^e 
diflereut rocks; and these would seem to place the lias iis the 
lowest part of the series, notwithstanding the dolomite aud 
gypsum sometimes contained in it. 

The limestones connected with the red sandstone formation 
at Toulon, and thence towards Frejus, belong to the muschel- 
kalk, and contain the characteristic fossils of that formation; 
indeed, if we are to look for other limestones in the Alps, be- 
tween the lias and the red conglomerates, it is much more pro- 
bable that we should find the, muschelkalk than any equiva- 
lent of the zeclistein formation of Germany ; for tlie former 
rock is not far distant from the Alps both in Switzerland and 
Provence. As yet, however, no limestone containing the miis- 
chclkalk fossils have been discovei ed in these niountains. It 
would be curious, and all new observations seem to render it 
more probable, if in the end no Alpine limestone should be 
found to exist in the Alps; that is, no equivalent to tlie zeeh- 
stein formation of Germany, to which this name has been pe- 
culiarly applied. 

.But to return to the Nice limestones. — It would appear from 
ilie series of observations made by M. Elie de BcaumcHit, and 

above 
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above alluded to, that these li^t-coloured JuraJookiug lime- 
atones contaiuiug dolomite ana gypsum, either belong to some 
development of nie lotver part of tlie green-sand formation, or 
to the upper part of the oolite series As yet, however, we 
have no very good zooibgibal evidence to show to wliicli it 
should be referred, but it would not appear to be any equiva- 
lent of the zechstein formation of Germany. 

The only other example that I shall at present offer to the 
attention of the reader, is taken from the environs of La Speziu, 
which I examined in April last, and is fortunately very illus- 
,trative of a great mineralogical change in the oolite forma- 
tion. 

On the west side of the gulf of La Spezia there is a range 
of mountains extending along the coast nearly to Levanto, 
their breadth augmenting ns they advance N.W. The sec- 
tions afforded by various portions of these mountains :ire com- 
posed of the following rocks, easily observed up any of the 
cross valleys and along the co^st from Porto Vencrc to Monte 
Rosso. 

1. Lirriestone SLries.\a. Upper beds compact and gray, vary- 
(the upper rocks.) J ing in intensity of tint, more or less tra- 
versed by veins of calcareous spur; here and there in- 
• terstratified with schistose beds, and even argillaceous 
slate. The beds most commonly thick. The variety with 
light-brown veins, so long known by the name of l^orto 
Venere marblesi forms part of these. 

A Dolomite; varying in appearance, not unfrequently 
pure and crystalline, when most so, nearly white, resem- 
bling, at a distance, statuary marble ; in some places beds 
may be distinguished, in others stratiheation cannot be 
traced. 

c. Numerous thin beds of dark-gray compact limestone. 

• M. Elie de Beaumont is inclined to consider them as referable to the 
gre^n-sand series. The following note shows the connection of the decided 
representative of the green-sand and the limestones in fjuestion. — Speaking 
of the rocks in the southern part of the Alps, M. Elie de Beaumont says : 

I have not mentioned the small portion of rocks containing numnmlitcs 
which advance from the E. of the primitive mountains of h’Oisans to 
within a short distance of the Moiicsticr do Brian^on. This nummnlitic 
system is intimately connected wUh the white compact limestone of Nice, 
of Frbv'enye, of the fountain of Vauclusc, of the summit of Mont Venloux^ 
of the dcf)artments of the Drome, the Isere, &c., in which are found num- 
mulitef^l^^iolites, hippurites, &e., ns well as very beautiful oolites. This 
is connected with the fossil deposits of Bnan^!onnct (depart- 
ment d£5ne .Basses Aloes), of Villard le Lans(lsere), the mountains of the 
GraWte Chartreuse, of the Mont du Chat, of the liigh longitudinal valleys 
of yie Jura, of the Perte dn Ehoiic, of Thonne, and of the Montague des 
dc 9 Sciences Naturelies, vol. xv. j). .‘ISO, 
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d. Ttie same kincl of beds alteniating with lightrbrawn 

schist, containing a gteut abundance of ammonites, be^ 
lemiiites, and small nodules of iron pyrites. . ^ 

e. The same brown schist alternating with a few tliin 
beds of light-coloured compact limestone. 

Jl Light-brown schist alternating with dark-gray thin- 
bedded limestones as in d, v 

'2. Brawn Shale , — This does not effervesce with acids. 

Variegated Beds, — Greenish-blue and reddish orgillo-cal- 
careous rocks, more or less schistose, the calcareous mat-^- 
ter being often very small. 

4‘. Brown Sandstone , — Principally siliceous, though some of 
it does contain calcareous matter; is sometimes mica-* 
ceous; occurs in thick, thin, and schistose beds; has 
sometimes been < called grcywacke ; is one of the ma** 
cignos of the Italians. 

5. Gray Silicco-calcarenus Schist and Sandstone , — For the most 

' part contains mica; may be considered as a mixture of 
calcareous, siliceous, and^ argillaceous matter, in which 
sometimes one predominates, sometimes the other; when 
the calcareous predominates there is a gray compact lime- 
stone. The whole is much traversed by veins of calca- 
reous spar, and even, though rarely, by veins of quartz. 
Contains a large fusus at Vernazza. 

Such is the section afforded by these mountains, No. 1. being 
the upper most rock, and No, 5. the lowest. Tl> give, however, a 
clearer idea of this series, it should be stated, that it is covered, 
as may be seen near La Spezia, by a micaceous siliceo-cal- 
careous sandstone, the general colour of which is either brown 
or gray ; it is mixed with schist, and even argillaceous shale. 
This is another of the rocks named macigno by the Italians, 
The mica is sometimes wanting. 

It is not my intention here to enter into a detailed account 
of the environs of La Spezia, which requires tlie necessary 
plans and sections, and is moreover intended for another place ; 
but it remains for me to show that at least a part of the above 
section may belong to the oolite formation, and this is done by 
the ammonites, which are of those species found in the lower 
parts of that series : indeed, as far as our knowledge respecting 
organic remains extends, the presence of the belemnites alone 
would seem to show that the limestones, notwithstanding their 
perfect mineralogical resemblance to what has been termed ' 
transition limestones, are of the date of the lias, or some ijiore 
modem rock ; for as yet we have 7io well authenticated instance 
ot belemnites having been discovered beneath it. The change 
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in the oolite formation would therefore appear to be a$ great 
here as in the Alps, and projbably the cause that has effected 
the one produced the other. 

, The dolomite in this range of mountains occurs singularly 
in the midst of the other beds, like an enormous bed or accu- 
mulation of beds. As all the strata near it are nearly perpendi- 
cular, it migiit even be considered a vein, did not dolomite 
also occur in the same rocks on the other side of the gulf: 
the whole country has, however, been violently convulsed ap- 
parently by serpentine and diallage rock, which sometimes 
occur beneath and sometimes above the same beds, and some- 
times may even be seen to cut them. In fact the diallage rock 
and serpentine of this part of Liguria seem to Imve acted 
precisely in the manner of trap rocks, and to have burst up 
through the stratified formations, after the epoch of tlie oolite 
series, and probably after that of a part of the tertiary rocks, 
for they also are violently disturbed. 

It is hoped that the examples above given, and which might 
easily be multiplied, of the great mineralogical differences ob- 
servable in rocks that would appear to have been formed at 
the same geological epoch, will be sufficient to show the im- 
portance of the subject, and induce those not inclined to assent 
to the theories that have been connected with part of them, at 
least to examine into the facts ; as by so doing they may disco- 
ver others, which, either coupled with those before observed, 
or considered by themselves, may lead to new views, and to 
the general progress of Geology. W e cannot expect that tlie 
same rocks should be developed in I he same way over the 
whole surface of our globe; Europe alone proves the con- 
trary : yet although the parts of a grouj), like that of the oolite 
formation, may not be determinable, the whole as a mass may ; 
and to facilitate the study, rocks in countries distant i'rom 
each other should first be considered on the large scale, leav- 
ing the minute divisions (perhaps Very useful in one part of 
the world, but of comparatively little value out of tl^^at part,) 
for examination, till after the existence of the group of which 
they form a part has been fairly established. It moreover hap- 
pens, tliat in countries we may chance to visit, certain rocks 
may be better developed than in those where the smaller divi- 
sions have been first established, which would thus require very 
considerable modifications. Besides, rocks may, and do occur 
in one country and not in another : the muschelkalk is a case 
ill pohll ; its existence was long denied, — and why ? merely be- 
cause "it had not been observed or was not developed in those 
d^Untries where its existence was so denied. Now if in one 
, * 9 part 
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part of Fwince there is a rock like the muschelkalk, not to be 
found in the same group in another part of the same countiy, 
what right have we to suppose that,* in Europe alone, we pos- 
sess every formation which has been developed on the earth’s 
surface ? 


XXXI. On a Discoveiy of Fossil Bonn in a MarUPit near 
North Cliff. By the Rev. Wm. V. Vbiinon, F.R.S. F.G.S. 
Pres. Y.P.S* 

T WAS informed on the 30th of July by Mr. Phillips, the 

keeper of the Yorkshire Museum, that he had received 
from a scientific friend f intelligence of a discovery of fossil 
bones in a marl-pit near North Cliff, accompanied by such a 
description of the situation in which they were found as ren- 
dered the subject worthy of the closest investigation. They 
were stated by the writer, who had examined the spot with 
great accuracy of observation, to be the bones of elephant, 
rhinoceros, deer, ox, horse, &c., and to have lain under dilu- 
vial chalk gravel, at a depth of from 15 to 20 feet, in a marl 
indented by the gravel in such a manner as to appear to have 
been deposited before it, and containing both land and fresh- 
water shells, Helix and Pupa, Lymnoea, Planorbis and Cyclas; 
the conclusion drawn by him was, that this had been an ante- 
diluvian bog. 

On the following day I visited the place, accompanied by 
Mr. Phillips and by Mr. Salmond, whose former researches at 
Kirkdale gave him an additional interest in such a discovery. 

On the right of the road from Market Weighton to North 
Cliff J about a mile to the N.W. of the latter village there is 
a farm-house, marked in the large maps of Yorkshire as Biel 
beck house. Here we found the bones collected, and recognised 
the remains of all the animals enumerated above, with the ad- 
dition of a large species of Felis. An account of them, as am- 
ple as the time and circumstances permitted, was drawn up 
by Mr. Salmond, who has allow'ed me to subjoin it to this pa- 
per. 1 need here only remark, that as far as they have been 
identified they are of the usual fossil species. 

The marl-pit is situated near the house on a rabbit-warreh, 
which is part of an extensive sandy plain extending westward 
to Holme, and southward nearly to Walling fen. Its geolo- 
gical position is on the eastern boundary of the red marl, 
where that stratum approaches the low lias hills which, skirt 

• Communicated by the Author. 

Wm. II. Dikes, Esq. F.G.S. Curator of the Hull Lit. and Phil. Soc. 
N.S. Vol. 6. No. 33. SqH. 1829. 2 G the 
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the south>twe$teni side of the Wolds. Two hundi^ y.irds to 
the south tlte red marl appears where a fe^,,feet of gravel are 
rjemovedf jOndit is cut into by the Market Weig^hton canal a 
mile ,fn the west. The section which the pit displayed was 
thtis drawn by Mr. Phillips. 



Ft. Jn. 


le Black sand 0 f) 

2. Yellow sand 1 6 

3. White graved consisting of small pebbles of chalk 

and angular fragments of flint, with a few pieces 
of Gryphaja incurva, and fewer pebbles of sand- 
stone 2 G 

4. Blue marl irregularly penetrated by the gravel, 

Ng. 3, and partially chequered by it 5 0 

5f Commencement of a blacker marl. 


The lower part of the excavation w^as now concealed by 
water; but the Black marl had been dug ten feet deeper : and in 
this the farmer, by whose intelligence the bones were preserved, 
informed us the greater part of them were found. The horns 
of the ox and the jaws of the Felis lay near the bottom of the 
excavation ; the horn of the stag, the thigh-bone of the ele-i 
phant, and one of the leg-bones of the rhinoceros, lay low in 
the upper marl: they occupied a space of about twenty yards 
in length and eight in width. The pit has been worked two 
years, and a single bone had been noticed in 182S; the rest 
were dug out during the present summer. 

. On Examining the black marl which lay in heaps upon tlie 
ground, we found it full of shells, and of remains of decayed 
plants too indistinct to be made outw ' Many specimens of the 
shelU collected, and consigned to Mr. Phillips for inves- 
tigation. He found them to include land, marsh, and fresh- 
wftter species; but the Lymnaea and Planorbis were most 
abundant, and of every size from the most minute to the full- 

grown 
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f romi Ishell. It is ndt the fifst time that similar bbtics have 
een found with similar shells, bht it is perhaps the first time 
that the shells have been minutely examined by so competent 
an observer. Mr. Phillips, after comparing the shells col- 
lected by Mr. Dikes and by ourselves, witli the recent types, 
states, that the twelve species discovered in the marl agree in 
every respect, even in their accidental variatiorrs, with tlie same 
species now existing in Yorkshire. 

This fact has great weight in resolving the question whether 
the remains of elephant, rhinoceros, and lion, found in these 
regions under circumstances which leave no doubt that the 
creatures lived here, are proofs of a change of climate having 
taken place. There is much force in M. Cuvier’s argument 
to the contrary, drawn from the comparative anatomy of the 
ajiimals themselves. Wc find together a fossil elephant and 
a fossil glutton ; the latter belonging to a genus which now in- 
habits a cold country, the former to one which lives in a hot 
climate; but the fossil elephant differs in its anatomy from 
the living elephant more than the fossil glutton differs from 
the living glutton: it is more probable then that that parti- 
cular species of elephant was adapted to a cold climate, than 
that the glutton was fitted for a hot one. But the argument 
is still stronger which may be derived from the circumstance 
of these fossil animals being found to have coexisted with a 
number of molluscous species absolutely the same as those 
which now inhabit our country, and to have coexisted also, 
we may justly infer, with a number of our present plants on 
which those species feed. The coexistence, it may be said, re- 
quires to be proved : but I think it would be very difficult to 
account for the manner in which the shells and bones are here 
intermingled, upon any other supposition ; and it must he re- 
membered that this is not a solitary instance of their inter- 
mixture : similar shells have been several times observed to ac- 
company the remains of elephant and rhinoceros, though the 
fact may not hitherto have been placed so distinctly in evi- 
dence. 

But I proceed to a question of more importance, the answer 
to which may perhaps be allowed to determine both this point 
and others of superior interest. At what period did these ani^ 
nials live ? Can we fix the epoch when the marl which enve- 
lops them was deposited ? 

To determine more fully the nature and direction of th^ 
deposit, 1 have bad borings made which have furnished irie 
with the following sections : 
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rt, Sand (a pebble of quartz two inches in diameter). 

Z>. Chalk and white flint gravel. 

c. Blue mai'l, with some j)ebbles of chalk and flint. 

d. Black marl, with very tew pebbles of chalk and black flint, 

but abundance of shells, chiefly Planoibis and decayed 
vegetable remains, including entire seeds. Near tlie bot- 
tom a piece of bone. 

e. Many pebbles of chalk and flint in blue marl without shells 

or vegetable remains. 

Hence the direction of the deep deposit appears to be from 
ea^t to west About a quarter of a mile to the east, by the 
of the beck, I found another mail-pit, covered with five or 
si:?: feet of chalk and flint gravel* ; and half a mile further in 
tiie same direction there is another, consisting of a stronger 
b|ue clay, in which much undecomposed shale may be per- 
ceived, enveloping in its upper part boulders of the chalk, blue 
and lias of the neighbouring hills. When we consider 
t^^,c|ose proximity of these hills, in the nearest range of which 
(atf'Qj^ijcIay is dug from a bed of lias for the same agricul- 
tiynl^^ jyosa for wmch the marl-pits are used, we can scarcely 

6e proper to state that I obtained from this gravel a portion of 
a ril> whiph appears to me to be human, though no inference can be drawn 

„ doubt 
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doubt from whence the materials l^bich formed those pits are 
drived; and when we reflect upon the low level of this coun- 
try, not mbre than ten or twelve feet above the sea at high 
water, we shall be inclined to regard the present beet, which 
has of late years been deepened to drain the land, as having 
been (juite adequate to have deposited the marl, to have kept 
the pond, in which the Planorbes have lived, replenished with 
water, and to have washed into it the land shells and the 
bones of the animals which frequented its banks. 

I'he marly deposit itself then, furnishes no precise indica- 
tion of the time when these animals lived ; but the gravel and 
sand which lie over it bear a very different character, and 
have undoubtedly been placed in that situation by diflerent 
means. Some persons may conjecture that they have been 
accumulated there by high tides and ancient inundations of 
the Humber. I think otherwise, for the following reasons: 

The white flint and chalk gravel of this district not only 
extends at or near the surface nine miles from hence westward 
idong the foot of the Wolds us far as Barmby Moor, and is 
of such a depth as to be worked at several points for gravel, 
but further to the southward and westward it passes under 
the great diluvial deposit of the vale of York. At Sutton 
upon Derwent I find it to lie under sixty-six feet of this de- 
posit : at that place and at Elvington it contains the supply 
by which the wells are filled ; and when it is penetrated into, 
the water rises more than fifty feet, and blows up a great 
abundance of the angular fragments of white flint. It may be 
traced along a line drawn from heilce to North Cliff, and fol- 
lows the hills eastward to Hessle on the Humber, where it is 
seen lying again under the above-mentioned deposit: the beds 
are perfectly distinct; the one consisting of chalk and chalk- 
flints, mingled with Gryphaea incurva, where it comes near 
the lias ; the other consisting of the sandstones and blue lime- 
stone of the west of Yorkshire, mixed with pebbles from the 
slate rocks, syenite and granite of Cumberland and West- 
moreland. Where it is in the form of gravel it is locally di- 
stinguished from the other by the name of the gray gravel } 
and where it consists of cobbles of mountain limestone, &c. 
embedded in clay, it is called by the well-sinkers the black 
bed. The latter is the bed whicn lies upon the white gravel 
at Sutton and at Hessle. The mighty torrent which has last 
deluged this great plain has left the relics of the same rocks 
and fossils in the clifls of Holderness as in the gravel hills at 
York and at Holme. 

Nor was the current which had previously covered the 
count! y under the chalk-hills with the fragments of that for- 
mation, 
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mation) one which [had rolled less fa^ or with less force and 
rapidity. At Middleton on the Wolds, upon ground of con- 
siderable height there is a vast accumulation of sand and chalk 
gravel worked to a depth of thirty or forty feet ; in tfus are 
nuirietous blocks of porphyry, mixed with whinstone, lias, 
and sandstone ; tliere are also pieces of cornelian and jasper, 
but I did not find the blue limestone or slate. Four or five 
miles south of this there is another deep gravel-pit, formed 
as I conceive by the same current after the deposition of the 
larger blocks ; nothing is to be seen here among the chalk 
and flint rubble but some small pieces of sandstone and a few 
rounded pebbles of quartz, which are also found in the sand 
and gravel over the marl at Biel beck bouse. 

Since the bones then were buried in this marl, greater 
floods have passed them than any inundations of the 

Humber. The facts which I have merftioned show that the 
country has been subsequently deluged by two consecutive 
curr^ts from the north, the one setting piobably more irom 
the westward than the other; I say consecutive, for there is 
no reason to think that they followed at distant intervals. 
There are in the Yorkshire Museum remains of elephant and 
rhinoceros from the higher diluvium. I have lately received, 
from the Rev. R. Cooke, the grinder of an elephant found 
thirty feet deep in the white gravel of Middleton ; and there 
are now discovered teeth of the elephant and rhinoceros from 
a still lower deposit : but all these remains belong not only 
to the same genera but to the same species of animals, — species 
different from any which%^e buried in the regular strata, and 
different from any which now exist, yet connected with the 
existing animal kingdom by the shells which accompany them. 
This marks at least a [icculiar epoch ; and no account of the 
phsenomena can be given so simple as that which supposes the 
flood recorded by Moses to have occasioned the geUeifd 
wreck, to have ciestroyed the most formidable species which 
inhabited the temperate regions of the earth, to have mingled 
their remains with the gravel, and to have thrown an additional 
covering over them when alieady buried in the marl. 

If this be allowed, and if the facts given in this paper are 
correctly staled, it should seem probable that the deluge 
passed away without altering in any very considerable degree 
the condition of the earth ; that the relative level of land and 
sea has undergone little alteration • that the climate is nearly 
th^Same, and that the species and varieties of plants and sta- 
tiltliary animals are absolutely identical with what they were 
niore thamfoui thousand jeais ago* 


Account 
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Account of the Fdssil Bones; by WmVSalnibnd, Esq. F.G.S. 

The bones of quadrupeds recently discovered in a marlTpit 
near North Cliff appear fo belong to the following animals, 
Hie dimensipns are given by the French metre, with a view 
of facilitating the comparison of their size with the plates and 
measurements of Baron Cuvier^s Ossemens Fossiles* 

Elephant.— 2 Teeth of the lower jaw ; one almost entire, 
having 15 plates used, 2 unused; the other broken, having 
14* plates: also 2 smaller fragments of teeth. The head of 
a Humerus or Femur, broken. 

Rhinoceros. — 2 Teeth of the upper jaw. 2 Tibiae; the epi- 
physes of one wanting, the other much mutilated; the 
former 0*28 long. 1 Rib. 

Large Quadruped. — 1 Vertebra, su||K>sed to be an Axis, 
the apophyses injured ; the body O’ 16 wide, 0*13 high. 
Ox.— Occipital bone, broken ; breadth over the condyles 
0*15 ; length of the basal surface 0*15. 2 Horns, bni^en ; 

one of them 0*14 in diameter at the base. 2 Vertebrae^ 
1 Radius, 0*40 long. 1 Metatarsal bone. 1 Astragalus. 
1 Calcaneum. 

Stag. — S mall portions of horn. 

House. — 1 Metacarpal bone, 0*28 long. 1 Coronary, 0*85 long. 
J^iON. — Upper jaw, a fragment containing the two great 
molar tejth. Lower jaw, broken on boui sides near the 
articulations ; length from the canine to the last mohu* tooth 
inclusive, 0*14; height below the last molar, 0*05 : canine 
tooth 0*11 long, 1 Rib, broken^ij^? 1 Radius, broken, head 
of 0*05 XO*35. 1 Femur, head of. 3 Metacarpal bones^ 

0*15,0*14, and 0*12 long. Several other bones supposed 
to belong to this animal, but broken and not identified. 

The bones are in general well preserved, heavy, and seem 
to have lost very little of their substance, particularly those, 
which were embedded in tiie lower marl. One bone shows 
marks of corrosion by running water, and some of them have 
bebn recently broken by the labourers at the, pit; they are 
mostly of large dimensions. The elephant’s teeth indicate an 
animal of nine or ten years of age. The teeth of the rhino- 
ceros are little worn by use. The astragalus and the calca- * 
neum of the ox cor^*espond in size with the largest from Kirk*^ , 
dale in the Museum of the Yorkshire Philosophical Society, ^ 
The horn exceeds in diameter those in the same Museum, but 
agrees with one given by Cuvier, as does the measure of the 
occipital copdyles. The teeth of the lion are of the largest 
size, and extremely sliarp. The feet bones exceed kiL. magni- 
tude those found at Kirkdale (which I consider as belonging 

to 
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to the lioness) ; and the other broken bones indicate a very 
powerFul animal, the head of the radius being ith longer than 
that of a recent lion in the York Museum. 


Account of the Shells^ (including those collected by Mr. 
Dikes,) by John Phillips, Esq. F.G. L, Keeper of the Museum 
of the York Philosophical Society. 

The series of shells discovered in the marl consists of 12 
species, all perfectly identified with living types procured in 
the neighbouring country, viz : 


TERRESTRIAL SHELLS. 

Helix nemoralis. — 4? specimens marked with bands, of which 
the rufous colour, though faded, is still distinguishable. 
1 observe on 3 of Aem, three bands on the upper whoils, 
and on the other, was 
Helix caperata, 2. 

Pupamarginata, 3. 

# SWAMP SHELL. 

Succinea putris, 3. 

FRESH-WATER SHELI S. 

Lymnma limosa, 1. 

palustris, 1^. Varying like the recent examples in 
proportion and degree of smoothness, but never beveled 
in the upper part of the volution ; the twist on the pillar 
lip is perhaps a little more decided and pronnn<iit. Theic 
is one specimen of a very remaikable variety, shaped like 
L. longiscata of LaipQ||&|k, but corrugated' like the othei 
specimens of L. paldl^i 

Flanorbis complanatus, — I can find no other difference 
between these and those now living near York, than the 
more frequent occurrence of spiral striae across the lines of 
growth. The same vaneties as to flatness of whorls and 
situation of the keel as in fresh specimens. 

Planorbis vortex, 1. 

— ■■ contortus, 2. 

-■■■ - — nitidus. 

Valvata cristate, 1. 

Cyclas amnicus, 5, young and old. 

The shells are all white, never compressed, not particularly 
tender, and very entire. It is probable that the LymiiaeaB and 
Planorbes inhabited the waters of a marsh, that the Succineae 
lived ^ the aquatic plants, and that the dead shells of Helices 
were tfansported thither by rains and streamlets, as ba(>|>ens 
inf $|ich situations at the present time. Two seeds were found 
mirl by Mr. Dikes, which appear to me to belong, the 
one to an Umbellate plant, the other to a Juncus. 

XXXII, Qiiertcs 
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XXXIL Queries respecting Mr. HsAVs orighial Disc<miy^ 
Achromatic Telescopes. Bp A Correspondent. 

To the Editors of the Philosophical Magazine and Annals. 

Gentlemen, 

J HAVE for several years observed in the chronological 
^ table of the original construction of astronomical instru- 
ments, published in the valuable French Almanac, entitled 

Annual re j^^c'sente au lloi par le Bureau des Longitudes^^ 
that the first achromatic teles< ope is stated to have been con- 
structed by Mr. Hall in 1750; and the publication of the dis- 
covery of achromatic telescopes by Mr. Dollond is dated 
eight years subsequently, or in 1758. — As few of our English 
writers on optics have ever mentioned the name of Hall, his 
merit, as the original inventor of the achromatic telescope, is 
almost unknown in the country where the discovery was first 
made. The discovery is indeed faintly alluded to in a note 
by rh*. Young in his Lectures; and a reference is made% the 
Philosophical Magazine for November 1798, where I find a 
more ample account of Mr. Halfs telescopes ; but the infor- 
mation is still confined to a note, and very brief : it becomes, 
however, extremely valuable from the testimony of the late 
Mr. Ramsden, that it contains a true statement of the fects 
relating to the discovery. 

The attention of astronomers is at present directed to the 
improvements lately made by opticians on the continent in 
achromatic object-glasses, whiej^fea now constructed in a 
perfect manner, with apertures flpWjcceeding any that have 
been made from English glass, and which will probably su- 
persede entirely the use of large reflecting telescopes. The 
mirrors of the latter, beside their liability to tarnish, have their 
figure injured by their own weight when they exceed two feet 
in diameter. 

It will doubtless be acceptable to many of your readers to 
republish the few but decisive facts at present known respect- 
ing Mr. HalPs important discovery, to which I shall subjoin 
some queries; the answers to which would gratify the astro- 
nomers of this country, and tend to render justice to a gentle- 
man whose merits have been unaccountably neglected. The 
inventor was Chester More Hall, Esq. of More Hall, in Essex.” 
It appears from his papers, that he commenced his labours ih 
the year 1729 ; and after many experiments, he had the good 
fortune to find two sorts of glass which had the requisite pro- 
perties for dispersing the rays of light in contrary directions 
when formed into lenses, in order to show objects coldifr- 
less. 

N. S, Vol. G. No 33. Srpf. 1829, 2 H 


“ About 



^234 Queries respecting tkeDisctroery of AchromaiicTelescopeSn 

** About 1733 he completed several achromatic object- 
glasses (though he did not give them that name), which bore 
an aperture of inches, though the focal length did not 
exceed 20 inches ; one of which is now in the possession of 
the Rev, Mr. Smith of Charlotte-street, Rathbone Place. 
This glass has been examined by several gentlemen of emi- 
nence and scientific abilities, and found to possess the pro- 
perties of the present achromatic glasses. 

‘^Mr. Hail used to employ working opticians to grind his 
lenses; at the same time he (iirnished them with the radii 
of surfaces, not only to correct the diflercnt rcfranglbllity of 
the lays, but also the abenation arising from the spherical 
figures of lenses. Old Mr. Bass, who at that time lived in 
Bridewell precinct, was one of these working opticians, from 
whom Mr. Hall’s invention seems to ha\e been obtalood. 

“ In the trial at Westminster Hall about the patent for 
making achromatic telescopes, Mr. Hall was allowed to be 
the inventor; but Loid Mansfield obseived th it ‘ it was not 
the person who locked up his iinentiori in liis sciiitoiro that 
ought to profit by a patent for sutli iinention, but he who 
brought it forth for the benefit of the public.’ This might per- 
haps be said with some degioe of justice, as Mr. Hall was a 
gentleman of property, and did not look to any pecuniary ad- 
vantage at the time fiom his discovery. That Mr. Ayscougb, 
optician on Ludgate IIill, was in possession of one of Mr, Hall’s 
telescopes in 1754', is a fact‘which at this time will not be dis- 
puted.” 

The note, of which the substance is here given from the 
Philosophical Magazine for November 1798, vol. ii. p. 177, is 
there stated to be tak‘'n Irom the Oeiiileinan’s Magazine for 
October 1790; but it derives particular interest from Mr. Til- 
loch’s information, that the celebrated optician Mr. Ramsden 
confirmed the truth of the statement. 

Are any of Mr. Hall’s achromatic telescopes now in ex- 
istence ? 

Is any correct information now to be obtained respecting 
the performance of Mr. Hall’s telescopes ? 

Are any of Mr. Hall’s papers containing the principles 
of his discovery extant ? 

Is any information to be obtained from records of the trial 
in Westminster Hall, respecting the original discovery of 
achromatic telescoj)es ? 

Is any thing further known respecting the philosophical 
labours or the life of Mr. Hall ? 

‘ 'These inquiries are, I conceive, not undeserving the atten- 
tion of the Astronomical Society. Florence preserves with reli- 
gious 
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g ious care the original telescopes of Galileo : the original re- 
ecting telescope of Newton is carefully lodged in the British 
Museum ; yet the first achromatic telescope, which displays 
far more ingenuity and deeper philosophical research than 
either, has not hitherto been deemed worthy of notice or pre- 
servation by any scientific society in the country in which the 
discovery was made. — Your’s, &c. 11. B. 

P.S. The notices respecting the discovery of achromatic 
telescopes in the Annuaire are given as under : 

Hall construit ime lunette achroniatique 1750 

Dollond public la dccouvertc des lunettes achro- 

maticjiies 1758.’’ 

It should appear, however, from the note above quoted, that 
Mr. Hall’s discovery was made about the year 1738. 


XXXIII. Oil the Discovery of Iodine and Bromine in ceitain 
Salt Springs and Mineral J Voters in England, By Chari. es 
Dauheny, M.D. Professor of Chemistry in the University 
of Oxford, 

To the Editors of the Philosophical Magazine and Annals. 

T^R. DAUBENY, professor of Chemistry at Oxford, will 
feel obliged to the editors of the Philosophical Magazine 
and Annals, to announce among the other scientific notices in 
the next Number of their periodical, the discovery which he 
has made of iodine and bromine in several salt springs and 
mineral waters of this country. 

He has obtained the latter principle in a separate state from 
one of the Cheshire brine springs, and has f ully satisfied him- 
self of the existence of the former in two or three ; but as he 
has not yet liad time to ascertain the }n-oportions in which 
they occur, must content himself, Ibr the present, with this 
simple announcement of the fact. 

He has found iodine not only in more than one of the 
Cheshire salt springs, but likewise in several waters con- 
taining purgative salts, such as those of Cheltenham, Lea- 
mington, Gloucester, and Tewkesbury ; whilst bromine is of 
still more frequent occurrence, and is perhaps entirely absent 
from none of the English springs which contain much com- 
mon salt, except tliat of Droitwich in Worcestershire, al- 
though the proportion in which it exists seems to vary consi- 
derably. 

Oxford, August 3, 1829. 

P.S. The discovery in question was first announced at a 
meeting of a scientific society in this place on Friday, May L 
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XXXiy*. Intelligence and Miscellaneous Articles. 

ASPARTIC ACID AND ASPARTATES. 

M PLESSON has shown that the crystalline matters obtained 
• from the young shoots of the asparagus, the liquorice root, and 
the marshmallow, are identical, and have been described under the 
name of asparagine. When treated with hydrate of lead, an insoluble 
saline compound is obtained, which gives aspartic acid, when decomt- 
posed by sulphuretted hydrogen ; the properties of this acid are the 
following: The aqueous solution deposits a fine crystalline brilliant 
powder, which consists of long quadrangular prisms with dihedral 
summits. It is inodorous, slightly acid, and reddens litmus. Water at 
47^ Fahr. dissolves I— 12Sth part of its weight, but it is more soluble 
in hot water. Alcohol does not dissolve it 3 and its specific gravity is 
T873. Heat decomposes it, yielding ammonia and hydrocyanic acid : 
sulphuric acid, if hot, decomposes it, but nitric acid has very little 
effect upon it. It expels carbonic acid, and by long ebullition, like 
sulphuric and kinic acids, it converts starch into sugar. 

This acid combines with most bases 5 the resulting aspartates are 
all decomposed by heat : those which have a mineral alkali base 
are decomposed into ammonia, hydrocyanic acid, and metallic cyanide, 
&c. Tlie soluble aspartates have a remarkable flavour of meat gravy; 
this flavour is most pure in neutral alkaline or earthy salts ; in the 
metallic salts it is followed by a styptic taste ; and in the salts con- 
taining a vegeto-alkaline base, it is overpowered ; oxygen being 8 , 
its equivalent number is about 136. 

Aspartate of potash is an uncrystallizable salt, attracts moisture 
from the air, has the flavour already noticed with a slight degree of 
sweetness ; it is soluble in water, does not precipitate the muriates 
of barytes, lime, nickel, cobalt, gold, quina, cinchonia or morphia, 
corrosive sublimate, or tartar emetic. 

It does not precipitate sulphate of copper or permuriate of iron ; 
but with the former it produces a magnificent sky-blue colour, and 
the latter solution becomes of an intense red. 

With the acetates of lead, the protonitrate of mercury, and nitrate 
of silver, the aspartate of potash forms a more or less abundant white 
precipitate, soluble in nitric acid, and also in an excess of either of 
the two salts. 

Aspartate of soda crystallizes readily, possesses the peculiar flavour, 
with a saline taste. Aspartate of barytes is a friable mass, consisting 
of very small white opake crystals : it has the flavour of the aspartates, 
without bitterness. Aspartate of lime : this is a gummy mass ; its 
taste resembles that of aspartate of soda, and is not at all like any 
other ^Icarcous salt. It becomes sensibly alkaline by ebullition with 
carbonate of lime. 

Aspartate of magnesia greatly resembles that of lime. 

./^jSp^rtate of zinc crystallizes in small white opake grains, does 
not Attract moisture from the air; possesses the peculiar aspartate 
flii^our, which is soon followed by the stypticity of the salts of zinc. 

Aspartate of nickel by slow evaporation becomes a green fragile 
moss. 

Aspartate 
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Aspartate of quina is very soluble in water 3 that of cinchonia cry- 
stallizes very readily in fine prismatic needles^ while the aspartate of 
morphia yields a gummy mass, in the middle of which, numerous small 
brilliant crystals are readily distinguishable. 

All the soluble aspartates are obtainable directly, or bj treating the 
aspartate of barytes with a proper sulphate 3 those which are insolu- 
ble are procured in the direct mode, or still better by double decom- 
position . — Annates de Chini, ei de Phys. xl. 309. 

ATOMIC WEIGHT OF IODINE AND BROMINE. 

Oxygen being 100 , Berzelius has determined that the weight of 
iodine is 789' 145^1 and the density of its vapour 8*701 1, which differs 
only 0'0l49 from the determination of Dumas. 

The atomic weight of bromine iippears 489 15 and the density of 
its vapour 5*3933. — Jhid. xl. 430. 

PECTIC ACID AND THE JUICE OF CARROTS. 

M. Vauquelin has analysed the juice of carrots : — the following 
are the results of his examination. 

The juice of carrots contains albumen, mixed with a resinous fatty 
matter and mannite. 

A saccharine principle, which crystallizes with difficulty 3 an or- 
ganic matter held in solution by the agency of the saccharine prin- 
ciple; malic acid.* The saline residuum yielded by the decomposition 
of the juice, is formed of lime and potash combined with phosphoric, 
muriatic, and carbonic acids 3 the latter results from the decomposi- 
tion of the organic substances. 

The residuum, insoluble in cold water, contains vegetable fibre, 
pectic acid, or the principle which yields it, supposing it not to exist 
ready formed 3 the saline residuum yielded by combustion consists of 
phosphate and carbonate of lime. The saccharine matter, deprived 
of the insoluble principle, dissolved by its agency, is susceptible of the 
vinous fermentation, but loses this property by the influence of this 
principle, and is converted into mannite. Pectic acid when heated in 
a crucible with excess of potash, furnishes oxalic acid. 

Common water may be employed for washing the marc of the car- 
rots i if the carbonated are substituted for the caustic alkalies, the 
acid is obtained in greater plenty and purity. — Ibid. p. 41-46. 

SCIENTIFIC BOOKS. 

Jmt Published. 

Numbers I. and II. of Mr. Strutt’s Delicur Sylvarum; or, Grand 
and Romantic Forest Scenery in England and Scotland. 

No. I. contains the following etchings : Windsor Forest 3 Ep- 
ping Forest 3 Marlborough Fore-st; Banks of the Wye. 

No. II. contains : The Linn of Dec, Forest of Br«mar 5 the Burn- 
ham Beeches, Buckinghamshire 3 Scone near Stoneleigh, Warwick- 
shire 3 Cottage in the Forest of Arden. 
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Mi^^prological Observ(Uions for July 18 ^^ 9 . 

RBMAHKABLE COLDNESS OF THE LATE SPRING. 

Th6 cold and backward spring which we have had in this country 
has been the subject of general remark. Our correspondent Dr. For- 
ster, who has recently returned from a tour on the Continent, has 
made a corresponding remark abroad. The crops, and particularly 
the garden productions and flowers, ]iave been nearly a fortnight later 
than usual, almost all over Germany and the northern parts of 
France. At Spa, the season was so cold and unpleasant that most 
of the visitants had left it to travel elsewhere till there were some 
signs of summer ; and there was ice on the water near Liege, on the 
morning of the 8th of June. The thermometer during the day did 
not rise higher than 5S^ of Fahrenheit ; and a cold dry wind seemed 
to threaten a total destruction of vegetation. Paris however, we 
understand, was ^comparatively warm, and the climate seemed to 
change for the better on passing Arras into France. 


METEOROLOGICAL OBSERVATIONS FOR JULY 18^9. 


Gosport, — Numerical Results for the Month. 

Barom. Max. 30*31 July 21. WindS.W.— Min. 20*30 July 3. Wind S.W. 
Ran^e of the mercury 0*1)3. 

Mean barometrical pressure for the month 21)*8S1) 

Spaces described by the rising and falling of the mercury 0*100 

GrcatC'it variation in 24 hours 0*470. — Number of changes 21. 

'riieriji. Max. 74° July 23. Wind S.W.— Min. 47^ July 20. Wind N.E. 
Range 27° — Mean tcmp.of oxter, air 0P*97. For 31 dii}^ with 0 in <2)02 30 
Max. var. in 24 hours 21°*00 — Mean temp, of spring-water at 8 A.M. 53* 15 
De Luc’s Whalebone Hygrometer, 

Greatest humidity of the atmosphere in the evening of the 1 0th ... 88® 

Greatest dryness of the atmosphere in the afternoon of the 27tli... 42 

Range of the index 40 

Mean at 2 P.M. G3®*5.— Mean at 8 A.M, 67°*2.-- Mean at S P.M. 74*6 

— — of three observations each day at 8, 2, and 8 o’clock 68*4 

Evaporation for the month 3*30 inch. 

Rain in the pluvianicter neiir the ground 5*385 inch. 

Prevailing wind, S.W, 

Summary of the Weather. 

A clear sky, 2J; fine, with various modifications of clouds, 13; an over- 
cast sky without rain, 71; rain, 8. — Total 31 days. 

Clouds. 

Cirrus. Cirrocumulus. Cirrostratus. Stratus. Cumulus. Ciinmlostr. Nimbus. 
26 16 28 0 24 28 26 


Scale of the prevailing Winds. 

N. N.E. E. S.E. S. S.W. W. N.W. Days, 

r 1 1} 2 4 13 6 2h 31 

General Observations . — This has been a very wet month, and the coldest 
July here since 1823 ,* only five days have passed without rain, and the long 
contlnuecl winds from over the Western Ocean have blown at intervals 
u||^^pi)b£rUy strong at this season of the year. 

consequence of the humidity of the atmosphere, and the slow evap(> 
{enon, several strata of clouds have generally prevailed, and often termi- 
^uated, by the union of crossing winds, in thunder-storms, accompanied with 
destructive lightning in several parts of the country. 

Some 



Melcoi'ological Observations for July 1829* 2S9 

Some fields of wheat were partly lodged in the neighbourhood in the 
middle of the month, by the heavy showers of rain and hail ; but they re- 
covered their standing during the two or three following fn^c sunny days. 
The wheat harvest is becoming general here, and there will certainly be a 
good average crop. The barley is much improved by tlie rains, and pro- 
mises favourably, and beyond all expectation at the beginning of the month. 
Notwithstanding the continually wet weather, and the comparatively low 
temperature of the atmosphere, the corn and fruits, by means of interven- 
ing hot sunshine, have grown rapidly, and with the exception of wall-fruit, 
will yield abundant crops; so that a backward spring like the last, is not 
always ultimately disadvantageous to agricultiirista. In the evening of the 
3rd instant a very heavy gale passed over, and did much damage among the 
fruit-trees ; but it was not felt so i.ijurious a few miles distant. On the 
«5th, 14th, Ifjth, and )24th, distant thunder was heard here, and it lightened 
throughout the night of the 24th. 

In the afternoon of the 14th two parhelia appeared for a short time, the 
one on the south side of the sun was observed to form and disappear. I’hc 
nights of the lOth and 2(Jth were cold, with N.W. and N.E. winds; and 
slight hoar fiosts were observed in the grass fields at sunrise on the foU 
lowing mornings. 

The atnios])licric and meteoric phainomcna that have come within our 
ohacrvations this month, are two parhelia, three solar halos, seven rainbows, 
thunder on lour days, and lightning on one; and ten gales of wind, or 
days on which they have [ircvuilcd ; namely, one from the North-east, one 
from the South-east, two from the South, and six from the South-west. 

KEMARK8. 

London. — July IfStormy and wet. 2. Fine, with showers, s. Stormy 
and wet: boisterous gale at night. 4. Fine morning: stormy and w^et. 
5. Cloudy, with heavy showers. 6. Very fine. 7. Stormy and wet. 8. Very 
fine. 9. Cloiftly : fine afternoon. 10. Very fine: cloudy, with rain at night. 
11. Rainy. 12. Cloudy, with heavy showers. 13. Drizzly: cloudy, with 
some thunder in the evening. 14. Rainy. 1 5, IG. Very fine. 17. Stormy 
and wet. 1 8. Stormy rain, with thunder and heavy shower of hail at 3 p.m. 
1 9 — 23. Very fine. 24. Very fine : cloudy and sultry afternoon. 25. A vio- 
lent thiinder-storin at 2 a.m., accompanied with much rain and hail. It 
continued only for about an hour, in the course of which not less than an 
inch of rain fell: cloudy. 20’. Cold and cloudy. 27, 28. Ver^ fine. 29. Wet 
morning: showery. 30. Very fine: violent thunder-storm at 4 p.m. 31. Fine. 

Pcnznncc . — July 1. Rain.* 2. Fair : showers. 3. Rain : stormy. 4 — 6, 
Fair: showers. 7. Rain : fair. 8. Fair. 9. F air ; a shower. 10, 1 1. Rain : 
fair. 1 2, 1 3. Showers. 14, 15. Fair. 1 0. Clear. 1 7. Ruin. 1 8. Fair : 
showers. 19. Show'crs: fair. 20, 21. Clear. 22. Misty: fair. 23. Clear. 
24. Fair: misty. 25. Fair. 26. Showers: fair. 27. Clear: a shower. 
28. Heavy rain. 29. Clear: heavy showers. 30. Shower: clear. 31.(’lcar. 

JioHtou . — July 1. Cloudy: rain a.m. 2. Fine. 3. Fine: rain and rainbow 
r.M. 4. Cloudy and stormy. 5. Cloudy. 0. Fine. 7. (cloudy : rain a. hr, 
and P.M. 8 — 10. Fine. 11. Cloudy. 12. Fine: rain early A.3r.: rain p.ji, 
with thunder and lightning. 13. Fine: rain p.m. 14. Cloudy: rain a.m. 
and P.M. 15. Cloudy. 10. Fine : rain at night. 17. Fine: rain a.m, and 
P.M. 18. Cloudy: rain p.m. IT) — 24. Fine. 25. Cloudy : rain, with thun- 
dcr, lightning, and wind, early a.m. At Sibscy and Rrotlicrtoft, a small 
distance from this place, this storm was attended with large hailstones, 
which did great tiamage to the standing corn, gardens, windows, &c. 
26. (loiidy. 27. Fine. 28. Misty. 29. liain : thunder and lightning p.m» 
SO. Cloudy : rain a.m, 31. Cloudy. 


Meteor 0- 
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XXXV. N^icc on the^ J^avakdn of Valleys. ^ {Ienby T.* 
D^^la 4-f.* 

•X'WO ^v^Jbe^n by geologists/ as to 

the causes bccavated valp^s : some contending 

that they have^ that how rim in 

them, aidedTiy the bursting oflakes ana meteoric agents; while 
otheis consider that the greater proportion of such valleys 
ha\e been formed by what has been called diluvial action, and 
by other causes operating at thje bottom of ancient seas. It 
appears to me that these two lival theoiies maybe leconcilfed^^ 
with the lacts presented by nature, and that both ai^to & 
cei tain extent, correct. It would, I think, be almost tmpos-p^ 
sible to deny that rivers, moffe particularly those diseWrged 
fiom the probably opce e:!^isted, have^ cut 

deeply into the land, ^ and bave^^e^^ipci^giijleys, aavnws^ and 
goiges : ,but agaau ft sftelha pSju&fiy at variaik^ ^th the rela- 
tions of cause arid c()^, tO suppose that properly so 

called, could have fijfi^ned.eitft^ by the^diSoliarge ot Iq.- 
custiine waters, or the liverrf Wcotd^ ever 

have run, in them. ^ ^ ^ 

In the discussion of tfiis sul^ect, we should considei^ only 
such valleys as, by the corre^^Oi^ence Of horizontal or xifeariy 
horizontal strata on their opposite sides, shovr^t the stiata 
were once continuous,^ and that tlicir continuity tmr been de*^. 
stroj ed by the removal Of dieiut^^^cdiate pordOfis;*^of 
the veiy num^us valleyai^i^^ by rerits apd contortid^* 
and such as have becjjt Si^d " 

sion, *ns well as tbt>4e of dn^not enl;||r 

our present Consideration. < 

* OotnOiunicatad bj the Author* " 

N. Sk Vol. 6. No. 34. Oct. 1829. 2 1 1* 



242 Mr. De la Beebe on the Eacavation of Valleys. 

It seems to me ‘that aqueous excavations are of two kinds : 
r. 7 hose produced by vast and violent causes not now in ac- 
tion; and, 2. Those resulting from the continuous and gradual 
operation of lakes, rivers, and other agents that have been 
termed meteoric : the latter series of causes 0|3erating u})oii 
valleys that most frecjucntly owe their prior existence to the 
former series, and botli offering, very distinct appearances. 
Kxcavatioiis of the second kind, or those produced by actual 
streams, present cliffs, gorges, and ravines; while the first are 
marked by grand and extensively rountied outlines, and by 
valleys of a breadth and magnitude vvliich w^ould seem only 
referable to a voluminous mass of moving waters. 

I shall endeavour to illustrate my opinions by the following 
examples. 

I . — Valleys of Excavation in Dorset ew d Devon. 

Valleys of the first class, which have been usuail^^ termed 
valleys of denudation, are very common in districts where 
rocks are not far removed from an horizontal position ; these, 
to take examples from our own country, arc very abundant 
in Dorsetshire and the east of Devon. In these valleys, the 
former continuity of the strata on either side is most apparent, 
and neither elevations nor depressions could have caused them : 
they are exclusively due to the excavation of the materials 
by which their sides were connected. The question then arises, 
wnat has excavated them ? At the bottoms of each of these 
valkys we find a small stream, the natural drain of the land. 
Could these streams have cut out such valleys as they now flow 
through ? If there be any true relation between cause and 
effect, they could not. Fig. 1. (Plate II.) represents a general 
section of the valleys of Lyme Ilcgis and Charmoulli. The 
summits of the hills are chiefly composed, as has already been 
noticed by Professor Buckland, of angular flint and chert," the 
remains of the former superincumbent strata of chalk and 
green-sand, that have been partially dissolved in place. Be- 
neath this is green-sand, with an unequal upper surlace, re- 
sultmg from the causes that produced the gravel ; still lower is 
the lias in which the spacious valleys of Lyme and Charmouth 
have been principally scooped out ; in the bottom of each val- 
ley. is a little stream, which I have necessarily rcjn'csented in 
the section on a scale much too large. If I had confined my- 
self strictly to proportions, it would have been invisible ; yet 
to such insignificant streamlets, and the rain-waters which 
acted in conjunction with them, the advocates for the excava- 
tion of valleys by actual causes would refer the whole. The 
most remarkable of these valleys is that of the Char at Char- 

mouth, 
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mouth, which forms the sole channel of drainage to a district 
many miles' in length. The actual force of this stream, even 
with every assistance from floods and rains, has not accom- 
plished more than a cut varying from four to fifteen feet deep, 
bounded by perpendicular walls : these walls composed for the 
most part, not of the lias strata that have been widely exca- 
vated, but of flint and chert gravel, and drifted anaterials such 
as arc strewed over the valley at all heights, from the bed of 
the actual river to the tops of the hills. The question may be 
asked, why, if some solvent power has been able to produce 
the unrolled gravel on the summits of the hills, it has not been 
able to cause the valleys themselves. If these valleys in the lias 
had been equally covered by a bvechc cn place^ composed of 
fragments of lias, it might be urged that they also were pro- 
duced by dissolution of the lias. No such breccia has been 
found in them ; and the only remaining adequate agent seems 
to be a voluminous mass of moving waters, to the duration of 
which I will^not venture to assign a time. This seems to have 
acted on the rocks in proportion to their hardness and com- 
position. 

Such valleys as those of Lyme and Charmouth occur in all 
countries wliere nearly horizontal strata have not been much 
disturbed ; and the causes that produced them seem to be the 
same with those that have also operated extensively upon the 
great escarpments of strata, leaving outliers and other marks 
of former continuity, which some great overwhelming force 
has interrupted*. 

II . — Valleys of Excavation in Jamaica xvJiich cannot he referred 
to Rains or Rivers, 

Depressions on the earth’s surface existing when the present 
order of things commenced, would become channels of drain- 
age to rain-water accumulating into streams and rivers. There 
arc however depressions ia wliicli not even a rivulet at present 
flows, and of these we have examples in the white limestone 
districts of Jamaica, where the inhabiUints are compelled to 
obtain water exclusively by collecting the rain in tanks ; yet 
Sa these districts the natural iiietjualilies of the land present 
the same forms of hill and dale as occur elsewhere ; and even 
the violent rains in this tro[)ical climate form no continuous 
rivers, but are swallowed by numerous sink-holes or natural 

* This force seems to have been exerted very (generally ; for in all cotin*- 
tries there are inequalities of surface, indepcnilent of stratification : and it 
is by no means uncommon to sec the higher parts of curved and contorted 
strata removed, so that in sections strictiy representing them, we are obliged 
to add iinaginiiry dotted lines to n’lnlor the cuiaalurcs intelligible to per- 
boiis iinaccubtouied to geological investigations. 

2 I 2 cavities 
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cavities that pervade the white limestone of Jamaica. One 
great valley is remarkable ; it is situated between the Carpen- 
ter and Santa Cniz mountains, and is excavated in a white 
limestone interstratified witl> a red sandstone. It continues 
inland some miles from the sea at Alligator Pond Bay. The 
bottom is in {general an arid plain or savanna, here and there 
studded with insulated masses of rock bounded by broken cliffs ; 
these rocks are covered with vegetation, and resemble, in this 
respect, oases in a desert. They consist of white limestone in 
nearly horizontal beds, varying from four to ten feet in thick- 
ness, and seem to be the remains of continuous strata, whicli 
have been nearly destroyed by some greilt force, but certainly 
not by that of the waters that now run in the valleys; for there 
is neither river nor rivulet throughout its v/hole extent. The 
river that rises suddenly near the sea, and flows but a short di-* 
stance at the lower termination of this long and wide valley, is 
most probably derived, like many similar Jamaica streams, from 
waters swallowed by sink-holes in the interior of tjie island. 

HI. — Valleys of Denudation subsequently cut mlo Ravines^ and 
otherxmse modified by existing Causes, 

As the smooth-sided valleys of denudation I have been de- 
scribing form the present drain of pluvial waters, I proceed to 
consider what changes these waters, and the streams resulting 
from them, have effected in the original outline of such valleys. 

These changes are often very considerable, and sometimes 
so modify the valleys that their features derived from de- 
nudation are nearly obliterated. When the original valley has 
been scooped out of soft substances, such as soft sandstone 
or conglomerate, a river resulting from the drainage of the 
land will have cut a gorge or ravine with cliffs of greater or 
less height on either side according to circumstances. Of this 
modification of a valley, the Vallon Obscur, near Nice, will 
afford an example ; a, a, fig. 2. are the sides of the original 
valley ; 6, tlie gorge or ravine formed by the torrent that has 
cut through the nearly horizontal strata of tertiary sandstone 
and conglomerate down to its present bed. The same rocks in 
the same vicinity afford other examples of this modification 
of original valleys, so that in some cases it would be difficult 
to say whether they are original, or have been produced by 
actual meteoric causes. These conglomerates and sandstones 
are generally of easy disintegration, and readily give way. 

Action of Rivers in nearly level arid spacious Valleys, 

Rivers when flowing through extensive and nearly level 
valleys seem to effect little beyond an occasional change of 

bed ; 
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betl ; but wlien a bank, a small hill, or the foot of a mountain, 
opposes their progress, they assail it, and form cliffs, the ma- 
terials of which, if soft, fall into the stream, or make undercliffs, 
which are in time removed, and the work of' destruction slowly 
continued (fig. 4. a); or when the cliff thus formed is of harder 
materials, blocks are accumulated in a talus at its base, and 
the cliff is in a great measure secured from further attack 
(fig. 4. b.). There is scarcely a river of any considerable length 
or breadth which docs not affbrd examples of cliffs thus pro- 
duced; very frequently they overhang flat or gently sloping 
land, on which the river has flowed while employed in cutting 
the clifll It is not a little curious to trace, in countries where 
rivers wind considerably, the various obstacles that have deter- 
mined the course of the stream, causing it to attack and de- 
stroy the original more or less rounded forms of the bases of 
the liills. 

V . — Rivers escaping from Plams through Gorges, 

It is by no means uncommon to find plains of greater; or less 
extent bounded on all sides by high land, and through which 
ii principal river meanders, entering at one end by a valley, 
and passing out through a gorge at the other, augmented by 
tributary streams from the surrounding hills ; sometimes these, 
plains have no principal river passing through tlicm, but only 
numerous small streams descending from the heights, and 
which uniting in the plain, pass out of it also through a gorge. 
In such cases the plain often presents the appearance of a 
drained lake, and such as all beds of existing lakes, if deprived 
of their waters, would assume. Fig. 5. is intended to convey 
a general idea of the interior of such drained lakes ; repre- 
senting the gorge through which the waters have passed du- 
ring the gradual cutting down of the hill. 

Tlie lake of Geneva would appear once to have been much 
more extensive than at present, and to be only the remains of 
a greater lake which has been partly drained by the cutting 
down of the gorge at the Fort de TEcluse. The gorge at 
Narni seems to have let out the waters of a lake, the ancient 
bed of which now forms the plain of Terni. These examples 
have principal rivers now running in them: the bed of the 
lllione runs through the drained part of the ancient lake, the 
remainder of which constitutes the existing liike of Geneva, 
and the Ncra flows through the plain of Terni; and if the re- 
spective gorges through wliich the waters ebca])c were again 
closed, these rivers would again form lakes on the surface of 
the plains 

^ Tlic* great fertile plaiu of Florence seems once to have been the bed 

of 
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/ The celebrated Rheingaii may perhaps also be cited as 
example of a gorge having drained a mass of waters behind it; 
for if closed, a lake would be formed over the plains of the 
Uhiiie back thence towards Basle. 

These appearances are not confined to one part of the world ; 
it is very easy to see from the descriptions of intelligent tra- 
vellers, that they exist very commonly : I have myself observed 
examples in Jamaica^ The district named St. Thomas in the 
Vale is a marked one : here we have low land bounded on all 
sides by hills which would form the banks of a lake, were 
not the waters let out by the gorge through which the Rio 
Cobre flows. Liiidas Vale, in the same island, is a district sur- 
rounded on all sides by high land, and would form a lake, were 
not the waters, derived from heavy troj)ical rains, carried off 
by sink-holes in the low grounds. In coiiseqiieucc of this escape 
of the waters a lake cannot be formed, and thcrelcro no dis- 
charging river, which should deliver the excess of water?, over 
the lowest lip of the high land. This vale therefore presents 
no such gorge as would have resulted from the cutting power 
of a draining river, such as lias taken place at St. Thomas in 
the Vale. 

It is needless at present to attempt a further enumeration 
of these appearances ; they will readily present themselves to 
the minds of those who have attentively examined any large 
district, particularly a mountainous district: but the famous 
gorge of the Via Mala in the Orisons is too striking an ex- 
ample to be omitted. 

The valley of Domleschg, at the upper part of which stands 
Tusis, is separated from that of Schams by a lower cross range 
of mountain, which would bar the progress of the Rhine down 
the valley, and convert the valley of Schams into a lake, were 
it not for the opening of the Via Mala, which has been cut 
through the cross range. 

Upon entering the gorge of the Via Mala, ancient rounded 
gravel will be observed to compose the upper part of the cliff’ 
and to rest upon soft gray schist. It seems not to have been 
formed, but to have been cut through by the causes that exca- 
vated the gorge. The same gravel forms terraces in the val- 
ley of Schams, also cut through at the upper extremity of the 
Via Mala, we descend the gorge it will he observed in 
many places high above the river, reposing on the schist. 
The gorge itself is of considerable length, its general breadth 
from fifty to seventy yards, and its dc;;Uli several hundred feet. 

of a lake,. the drainage of which was effected by a cut through the high 
land Unit lioiuuU it on the west. If this oiillel were closed, tlie waters of 
the Amo would again cover the plain and convert it into the bed of a lake. 

The 
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The road tl)at passes through it may be said to be notched and 
tunnelled in its sides. T his place presents us with two epoeba. 
1. 'rhat when some great catastrophe broke away portions of 
the high Alps, with suflicient force to round the fragments, and 
lodge them above the margin of the gorge, as well as at the 
bottom of the ancient lake. 2. That in which the river has ex- 
cavated the narrow gorge, cutting through the gravel and 
through the rock beneath it. Fig. 3. will afford a general idea 
of this celebrated spot; the height ( f the gorge being there 
represented very considerably greater than its real proportion 
to its length ; r/, the cross range cut through ; />, b, gorge 

of the Via Mala, excavated by the Rhine; r, c, c, bed of the 
actual river, wdiich has cut through the bed of the ancient lake 
as w'cll as the gorge; supposed siirlacc of the ancient 

lake; ancient gravel. It can I think be scarcely 

doubted that this gorge has been formed by the river that now 
rushes along it, and still continues its excavations. It has cut 
below the ancient bed of the lake, as may be seen where the 
gravel level lias been destroyed and torn away at the higher 
extremity of the gorge. 

The same violent cause which has lodged the gravel in the 
higher parts of the Via Mala, has also deposited an immense 
abundance of the same rolled fragments betw^een Tusis and 
Coire, which actual causes tend constantly to destroy and carry 
away# Tlic accinn illation of mountain detritus produced by 
actual meteoric influences upon this gravel is also seen on both 
sides of Coire; from different ravines the torrents throw out 
daily upon the valley of the Rhine the disintegrated fragments 
of the mountains, and these have arranged themselves in the 
form of a talus at the bottom of each ravine upon the more 
ancient gravel, in the same manner that sand poured through 
a iiotcli in a block of wood would arrangq itself upon a table 
on wdiich the block rested ; — in this illustration the table re- 
presents the ancient gravel ; the notch in the wood, the ra- 
vine in the mountain ; and tlic sand, the modern detritus. Tin's 
ancient gravel, between the junction of tlie two Rhines and 
Coire, is cut into cliffs and ravines, and undergoes daily dimi- 
nution from actual causes. It contains large blocks and boul- 
ders, which would seem to refer the epoch of its formation to 
that which scattered blocks from tlie Alps in all directions. 
The gravel upon the higher part of the Via Mala is the same 
as here mentioned, and is probably of the great block epoch, 
and it must have been subsequent to this that the gorge itself 
was cut out, gradually draining the lake behind it. 

The celebrated falls of Niagara afford an example of a river 

now 
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now in the act of cutting a gorge, which, if lime be allowed, 
may let out the waters of the lake above it. If this should ever 
be accomplished, the gorge will resemble those we have been 
describing, and show equally with them, that existing rivers 
may excavate gorges and precipitous channels, but that these 
excavations are entirely distinct from valleys of denudation. 
In all such cases as this, and in tlie minor ellects of meteoric 
influence, we have gorges, ravines anti gullevs, cliffs, taliises 
and landslips, — all tending to destroy the more or less rounded 
forms of anterior valleys which were excavated by a force acU 
ing generally and with enon' ous power; a force scarcely re- 
ferable to any other cause than a volumiiiv/us mass of over* 
whelming waters. 

P.S. I admit that considerable Jiangcs have been and con- 
tinue to be effected or the earth’s c»uvlace by causes actually 
existing. In the time of hurricanes, tropical rr’.-s effect that 
which an inhabitant of milder regiorr would scarcely credit. 
In Jamaica, the great hurricane of 1815 produced numerous 
cliffs and landslips in the mou ntains of St. Andrew and I'ort 
Royal. The gullevs No in thib inland are very numerous a.id 
deep, particuhr ly b. great '^ravcl plain i. This gravel the 
torrents do iiut produce, but only t^i.d to ^ut up and destroy ; 
so also do the rivers wlilJi traverse It; the effect both of rivers 
and torrents being to make precip'tous excavations not only 
in stratified rocks, but also in these beds of gravel, the origin 
of which must be ref^r^d to some more powerful, more ge- 
neral, and more anc’ont cause. 

Although I consider that many gorges luive been cut by the 
gradual discharge of lakes, and by the rivers that now flow in 
them, I by no means suppose that all gorges or ravines have 
been thus formed : nniny evidently were not ; and of these, some 
have rivers now flowing tlirough tl m, others contain no stream 
whatever. The gorge of Clifton near Bristol, through which 
the Avon passes, may be cited as an example of the first kind ; 
if this were closed, the resulting l .ke would be drained in the 
direction of Nailsea, and exert no action on the rocks of Clif- 
ton. The carboniferous limestone districts of England abound 
in examples of the second kind; viz. of gorges entirely dry, or 
through which the rills now passing are much too insignifi- 
cant to have caused them. 
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XXXVI, On some Proper ties of Curves of the Second Order. 

By J. W. Lubbock, Esq. F.R.S. ^ L,S.* 

ONE of the properties of the conic sections are more ele- 
gant than those which belong to the inscribed hexagon ; 
and it is to be regretted that they do not find a place in ele- 
mentary works on this subject. M. Brianchon has treated this 
question at some length in the 4th volume of the Journal de 
VEcole Polyt chnique^ and also in the Correspondance de VEcole 
Polytechnique^ voL i. p. 307, and vol ii. p. 383 ; but he seems 
to think that it would be next to impossi^>le to give a direct 
algebraical proof oi the fundamental theorem. I have endea- 
voured to supply this ; and the proof I have given will, I think, 
be found quite as simple any which have been obtained by 
geometrical considerations. 

A geometrical prool is given by Mr. T. S. Davies, in the 
Pliih-sophical Magazine fo* Nov. ^.826'. 

Let (.r, be any six points 

in a prjvbola of which :he equat 'm is^/^ = px\ tlie cordinate 
axes bei«,j^ inclined to each other at any given angle; and let 
the con: truciion he made, which is indicated by tlie figure ay /3( 
being the c ordinates of the point where the line arj prcducetl 



■ V 


/ 



cuts the line The points {ay jSj), {a., |S^) (a^^fSj) are in the 

same straight line. 

^ because b3' hvpothesis .Cy, ay and «:> are 

in the same straight line. 

* Communicated hy the Author. 

■ N: S. VoI. 6. No. 31. Of/. 1S29. 2 R 4?, y* 
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(‘^i "•*'?) = o 

y^yx — /3i iVa +yi) + P «1 = O ; and similarly 
, y&yi-^i {y»+!h ) + /> <*8 = o 
y^yx-^A ( Vi +yA) + /» “8 = o 
yr,y.i-^\ (j/s-j/J + p»\ =0 
ye,y:-^z{yii+y^^ + = o 

. »/i At 0 /i + »/(i) + p = 0 
eliminiitln^ j/i, ami j/-. 

Ai);y(;+ (z^«>~/3i ^ 2 )^/ 4 +;^ («i A 2 

(A3-“i3i)yy2yA’-(/^ «i-Ai A 0 .y 2 + (p “i-Aj i3i)y4;+ ;> («j/3i 
Aj^i) ~ ^ . 

adding together these equations, and making for simplicity 
= 0 , which does not affect the generality of the solution, be- 
cause the coordinate axes x and ^ are supposed to be inclined 
at any given angle 

Aa {y-2-yG)+^6yi (ya-yd+^i Ai (/A-yd + p («* As-Ai «a 

+«i Ao— Ai“i) = 0 

and by the equations above 

Q ss — Q ^ g jj. y\}h '-y\y^x 

and substituting these values of and |3., in the three first 
terms of the last equation they disappear, and we have 
ccg «} A 2 ”"A:j«i ■= 0 , which equation of condition 

between the coordinates of the points «iiSp a. 2 A 2 > shows 
that they are in the same straight line. 

The same kind of proof might be applied step by step when 
the equation of the conic section is more complicated, but it 
is simpler to extend it at once by the theory of projections. 

Let the parabola =: /j z = D) be the base of a cone 
whose vertex coincides with the origin ; the equation to the 
cone is 

let this cone be intersected by a plane of which the equation is 
(a— D) sin cos fl = 0 . 

6 being the angle which this plane makes with the plane z^. 
The equations to the curve of intersection of this plane, and 
the cortical surface referred to axes Oz' and Oy, (O being 
the origin,) coinciding with the ii.tersection of this plane 
and th 6 planes zxy zy will be found by substituting x cos 6 
4 - D fori, and x sin S for x in the equation Di/ = pzx^ 
which substitution gives Dy = p (r cos d + D) r sin S. If 
this equation be identical with the equation^ s= p^r 4 - x"^ 
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je/ = jt? sin 9 5 ^ = sin 9 cos 9, and it is evident that any of 
the preceding equations which were true in the case of the 
parabola = p r may be transformed so as to apply to the 
curve y = cT + 7 jr- by substituting for the coordinates x 
and y of any point in these equations 

(?^) respectively. 

In this way the equation 

+ + = 0 becomes 

L \ _i_ _ — 0 

and the final equation 

+ «1 /3.2-^a“i = 0 becomes 

«<2 — «3 , «i ^2 ^ 

/ «3) (;>'+?' «i) ip' W ^d) (/^'+y' “l) 

which gives after reductions 

which shows that the theorem 
is true generally of all the conic sections. 

The preceding method of transformation may be applied to 
any problem which relates to the intersections only of lines. 
Thus the equation to the tangents drawn from the point (a, /3) 
to the parabola f = j) «r, the point (a, /3) being witliout the 
curve is p (y — fi) = 0; 

therefore the equation to tlie tangents drawn from the pointy 
(a, /3) to the curve y = ^7 ^ is 

t!!L.V ^4f V 7>*(/ Sj-g .y) 7 7 ^^ 7 _ Q 

or, i?’' (x— «)■— 4 (|3 .r-« j/) (?/-^)-? (/3.r-a^)} = 0 

The property of the inscribed hexagon which has been 
proved leads to many very elegant geometrical constructions ; 
amojigst others it iurjiishes the simplest method of finding any 
number of points in a curve of the second order wdicn five are 
given. It is probably identical with that of Pascal’s mystic 
hexagon, upon which he I’ounded a theory of conic sections 
published in 164?0; unfortunately no copy of this work is known 
to exist. 

I'he theorem in question is deduced by Carnot, from the 
following very elegant property of curves of the second order. 
If tangents A B, A C be drawn to any points B and C in any 
curve of the second order, if B and C be joined, and any line 
P M y r be drawn in any given direction, cutting the chords 
B C in P the curve in M, and the tangents produced in q and 
7-, P = A . M y . M r, A being a constant quantity. — See 
Carnot’s Geometric de Position^ p, 44-6. 

2K2 
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Tueiif =i + qx^ be the equation to any conic section, the 
coordinate axes including any angle, but being such that the 
axis y coincides in direction with the line P M ^ r. The equa- 
tion to the tangents A B, A C drawn from the point A, («, p) is 

and the equation to the chord B C is 

+ 2?«)- 2/3^ + «;? = 0 

If these equations be transferred to the origin M, by put- 
ting .r-fj;' for X and for a:' and y being the coordinates 
of the point M, M g' and M r will be4he roots of the first equa- 
tion, considering y as tlie unknown quantity, when x is made 
= 0, similarly M P is the value of y in the second equation 
when X is made = 0 ; therefore since by the theory of equa- 
tions the product of the roots of y is equal to that part of the 
equation which is independent of y^ 

— 

2fi S 

and since y® = px^ -i- the truth of the equation 

M P^ = I I M j X M r is easily recognized. 



Mj xM r = 


This theorem may be extended to curve surfaces of the se- 
cond order. 

If a /3y are the coordinates of the vertex of the conical sur- 
face which circumscribes the curve surl’ace of which the equa- 
tion is 

4- n^p^ the equation to the 

plane of contact is 

a.X’^7rj?p^^y + n^rti^yz^ n^p^ 
if PMyr be any straight line parallel to the axis y cutting 
the curve surface in M the circumscribing cone, of which the 
equation is 

{n^p^—p- /3*— (^— + (j/— 0)* 

w* iS^) (^— y)® + 2p* a ^ (x—a) (p— /3) 

-f 3m®^y(2— y) (p— /3) + 2 y«^ay (2;-y) (^— a) = 0, 
in g and r and the plane of contact in P 


; P M’ = “• X M JX M n 


n * ^ is evidently independent of xy z, that is, 
of the position of the point M. 
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XXXVII. On the supposed Identity of Whitehait and Shnd. 

By William Yarrell, Esq. F.L.S.^ 

npH AT the diminutive fishes called Whitebait are the young 
-■* of the Shad {Clupea alosa) is ’a point so long considered 
to be settled, that 1 fear I shall be thought guilty of a crime 
little short of treason in Natural History by declaring for an 
opposite opinion ; but having devoted considerable time and 
attention to this subject during the present season, I shall 
proceed to detail the facts, historical as well as anatomical, 
of which this investigation has placed me in possession, and 
which have led me to adopt a conclusion at variance with all 
the English authors on this point. 

Mr. Pennant in his British Zoology gives the Whitebait a 
place as an appendage to the Bleak (Cyprinus alhurnus\ rather^ 
as he remarks, “ than form a distinct article of a fish which it 
it impossible to class with certainty.” 

The editor of the edition published in 1812 says, ‘‘ Mr. Pen- 
nant was either deceived in the specimens sent him as White- 
bait, or the branchiostegousrays were injured ; since he counted 
only three (genus Cyprintis) instead of eight (genus Clupea) of 
these rays, which number they certainly possess.” 

Dr. Shaw in his General Zoology follows Pennant, and de* 
scribes the Whitebait as a species of the Carp or Cyprinus 
genus. 

Dr. Turton in his British Fauna, attached to his description 
of the Bleak, Cyprinus alburnm^ has the following observation: 

The Whitebait which has hitherto been considered as a va- 
riety ojF this fish, appears by the judicious and accurate inves- 
tigation of the author of the Natural History of British Fishes, 
to be merely the young fry of the Clupea alosa or Shad.” 

Mr. Donovan, in his Natural History of British Fishes, treats 
this subject at some length, and considers that h?s examination 
affords incontrovertible evidence that the Whitebait is really 
the fry of the common Shad. 

Dr. Fleming, in his recently published History of British 
Animals, follows Mr. Donovan in considering the Whitebait 
as the fry of the Shad. 

To place this subject, upon which such different opinions 
have been entertained, in a clear point of view, it may be pro- 
per to commence with a short account of the habits of each of 
these two fishes. 

All English writers agree that the Shads enter our rivers in 
the month of May, for the purpose of depositing their spawn, 
and, this object accomplished, they return to sea by the end of 
July. They appear during Uiese three months in the greatest 

• From tli€ ZooIogiccU Journal, vol. iv, p. 137* 

abundance 
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abundance in the Thames, from the first point of land beyond 
Greenwich, opposite the Isle of Dogs, to the distance of a mile 
below, and immense quantities are taken every year. Formerly# 
great quantities of Shads were caught by fisliermen at that part 
of the Thames opposite the present Penitentiary, but the state 
of the water has driven the fish higher up the stream, and the 
fishing for them at this point has been almost abandoned. 

Very considerable numbers of Shads were also taken in 
former seasons as high up the river as Hammersmith, but the 
deterioration which the quality of the water has suffered from 
various causes, has rendered the fishing for Shads in this part 
of the river an employment scarcely worth following: the 
quantity of fishes obtained in a’ season twenty years ago, com- 
pared with the produce of the present year, would be in the 
proportion of an hundred to one. 

By various acts of Parliament*^, the conservation of the river 
Thames from Staines Jlridge downwards, and of the waters of 
the Medway, is vested in the Lord Mayor and his Court for 
the time being, who, with the addition of certain other officers, 
make and enforce the execution of their own byeJaws for the 
preservation of the fishery. Their 23rd rule and order is as 
follows: Shads shall be only taken from the lOtli day of 

May to the 30th of June in every year.’’ 

By making an arrangement both at Putney and Greenwich, 
I was constantly supplied with Shads twice in every week da- 
ring the whole, and even somewhat beyond the time they are 
allowed to be taken ; and without going into a detail of weekly 
observations, it will be sufficient for the purpose to state, that 
not a single male or female Shad, examined during the months 
of May or June, had cast its milt or eggs, and tliis fact it is 
necessary to bear in mind. Two fishes examined on the 5th 
of July still retained their roes, but two otliers subjected to the 
same test on the 7th had passed their ova. 

It is the opinion of the fishermen, who have the best op- 
portunities for observation, that these adult fishes, having per- 
formed the office for which they visit the fresh water, take the 
centre of the current and return to sea. From their weak state., 
they may be said to drift, rather than swim, with the tide, and, 
as fishing against tlie stream is prohibited, they in this way 
proceed in safety to their destination. 

Of the young Shad, when vivification of the deposited ova 
has taken place, but few examples are caught, and these only 
by the unlawful mode of fishing for Whitebait. Like the young 
of Salmon, and the fry of other sait-water fishes, instinct di- 
rects the exertion of their first efforts towards gaining the sea. 

^ 13 EJwui’d 1. c. 47. ' 17 Richard 11. c. 9.: and 10 Anne. 
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The reason given by the fishermen why these young fishes are 
not caught in greater quantities, is, that immediately on their 
acquiring sufficient power of motion, they take the middle of 
the stream, and make for sea; and as no nets capable of stop- 
ping them are used in that part of the river, they escape until 
their return the next year as adult Shad. 

When the preceding winter has been mild, the Whitebait 
make their appearance early in spring. In the present year, 
I first pbserved them in a fishmonger's shop at the >vest-end 
of the town, on Saturday the 29tli of March. Knowing the 
habits of the Shads, and that tiiey did not make their appear- 
ance in the Thames till May, it w'as this earlj^ exhibition of 
Whitebait which induced me to take up, and persevere in, an 
investigation, which I have pursued to the present time. I am 
aware it may be urged, that the periodical visits of fishes as 
well as other animals are influenced and varied by the tem- 
perature of particular seasons and the condition of the animal, 
but as all the comparative observations 1 shall make on this 
subject will be confined to the fish of the same river, and du- 
ring the same season, this objection will not be valid. White- 
bait continued to be procured in the month of April ; more 
abundantly throughout May as the weather became warmer f 
and with the exception of occasional interruptions to the fish- 
ing, from the activity of the Water Bailiff and his deputies, 
the taverns at Greenwich and Blackwall, as well as several 
fishmongers in London, have continued to receive a supply up 
to the present time. The same arrangement that produced me 
the Shads, produced me also constant supplies of small quan- 
tities of Whitebait for weekly examination, and the additional 
fee which I had promised the fishermen for every young Shad 
that was preserved for me, produced me, as I have reason to 
believe, every young fish of that species, as well as any por- 
tion I pleased of other fishes, neither Whitebait nor Shads, 
which the parties I engaged with caught in the pursuit of their 
avocation. The number of young Shads however did not ex- 
ceed a score, nor did I obtain one till the end of June, recog- 
niseable instantly from the Whitebait, and both species di- 
stinctly know7i to the fishermen. I may here also add, that 
no Whitebait are found in other rivers frequented by the Shad ; 
not a single example of Whitebait is ever taken between Put- 
ney and Hammersmith, where the Shads deposit their spawn ^ 
and although Shads abound in tlie Severn, which affords this 
fish in higher perfection than any other river, particularly near 
Gloucester where immense quantities are taken, the Whitebait 
arc unknown ; nor do I ever remember to have seen a notice 
of the appearance of this fish in any other river in England 
except the Thames. 


But 
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But it h not alone on such data as these, however conclu^ 
sive they may appear, that I rely, for the distinction for which 
I contend. Tlie best zoologists of the last fifty years have 
taught us the value as well as the necessity of searching for, and 
resorting to anatomical distinctions, as the best foundation for 
the separation of species, and I shall therefore proceed to de- 
tail the various differences that present themselves on a close 
examination of the external and internal characters of the 
Whitebait and Shad, premising, that in every instance I refer 
to the parts as they appear in a fish of each sort, correspond- 
ing exactly in size. 

The tongue of the Shad is smooth and dark in colour, the 
lower jaw has three strong teeth, the whole edge of the upper 
jaw, which from its shape forms two distinct portions, is also 
armed with strong teeth, the snout bifid, the eye small. 

The tongue in the Whitebait is rough and white, the lower 
jaw has no teeth on the outer edge, and differs in its form from 
the same part in the Shad ; the upper jaw in the Whitebait 
possesses teeth on the lower portion only, the snout is not 
notched, the eye one third larger than that of the Shad, and 
there is also an appreciable difference in the form of the oper- 
culum. Its dorsal line is less curved. 



Fidgc of the mouth of Edge of the mouth of the 

llie Shad, magnified. Whitebait, magnified. 

The dorsal fin of the Shad is placed nearer the head than 
in tlie Whitebait, and differs also in being less triangular in 
its form. The ventral fins of both are placed in a line imme- 
diately under that of the back. There are also differences in 
die number of fin rays as the following comparative statement 
will show. 

- Whitebait. 

D. 17., P. 15., V. 7., A. 15. Tail 20. 

Shad^ according to Donovan. 

D. 20., P. 19., V. 12., A. 21. Tail 26. 

But I place less confidence on these variations in the num- 
ber of the fin rays, as characters, than on others, not finding 

them 
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t^iem invariably unifbrni. Tho body of die SI i ad is niiicb 
deeper in proportion lo its length than the Whitebait, i^s^ pre- 
vailing colour on the back, blue, without any very apparent 
lateral line. The colour of the back of the Whitebait is greenish 
ash, the lateral line impressed, distinct and straight. The ser- 
rations on the abdominal edge also differ in shaj)e, as a refer- 
ence to the accompanying magnified representations will de- 



iMjdomirial scrraltd Abdominal serrated 
edge of tlic Shad. edge of the \Vhitcl)ait. 

iponstrate. The form of the stomach is similar in both these 
fishes, as might be expected from their belonging to the same 
genus, but the ciccal appendages are much more numerous in 
tlie Shad tliaii in the Whitebait. The parictes of the abdo- 
men in the Shad are lined with a delicate silver-coloured mem- 
brane whicli also exists in the Whitebait, but in the latter fish 
this membrane is covered on the side next the viscera with a 
dark colouring matter resembling the nigrum j)igmcnium^ not 
a vestige of which appears in the Shad. 

There is also another difference between the Shad and the 
Wliitebait upon which I place greater reliance, in proof of 
specific distinction, than on any other single anatomical cha- 
racter. The number of vertebras in the Shad, of whatever 
size the specimen may be, is invariably 55 ; the number in the 
Whitebait is uniformly 56, and even in a fish of two inches, 
willi the assistance of a lens, this exact number may be di- 
stinctly made out. 

The value of this character as a specific distinction may be 
presumed by llie following quotation from Dr. Fleming’s ex- 
cellent work on the Philosophy of Zoology, vol. ii, p. 311. 

‘‘ The number of the bones of the vertebral column in dif- 
ferent species of fishes, being exceedingly various, suggested 
to Artedi the use of tins character in the separation of nearly 
allied species. Among the species of the genus CyprmuSi 
example, a clifference in the number of vertebrae has been ob- 
served to the amount of 14. In ascertaining this character 
Artedi recommends the ^greatest circumspection. The fisli 
should be boiled, the fleshy parts separated, and the vertebrae 
detached from one another, and these counted two or three 
times in succession to prevent mistakes. This character is of 
great use, as it is not liable to variation, individuals of the same 
species exhibiting the same number of vertebra) in all the stages 
of their growth.” 

From the observations made by Mr. Donovan in his History 
N.S. Vol. 6. No. 34. On, 1829. 2 L of 
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of British Fishes, it would be inferred, that the Sliads visiting 
the Thames in the months of May and June, and appearing in 
immense (Jliantities, heavy in roe, about Greenwich and Black- 
wait, there deposit their ova, which on vivification become the 
well-lcnown Whitebait. It seems not to be generally known 
that the Whitebait, though often caught as high up the river 
as Blackwall, are as frequently taken as low down the river as 
Erith. 

The situation they are found in by the fishermen depends 
entirely on the state of the water. Always occupying a station 
which affords a mixture of the water of the sea and river, they 
are a salt-water fish rather than otherwise, coming upwards 
with the first })art of every flood-tide, swimming always near 
the surface, avoiding the strong current, preferring the slack 
water at the sides of the stream that they may not be carried 
too far up, and returning towards the sea with the first of the 
ebb-tide. 

The net used by the fishermen for the taking of Whitebait 
Is illegal on more accounts than one; the mode of fishing, 
which is against the stream, is also illegal; the fish float with 
the tide, and only about two hours of each ebb and flow can 
be employed to advantage. The fish are most plentiful when 
the weather is warm, and can only be taken during day-light. 
It would probably be difficult to ascertain the fact, but I have 
reason to believe that the ova which produce these swarms are 
deposited in shallow water on the flat shores about and below 
Gravesend, as 1 have almost uniformly received the smallest 
Whitebait from the lou^r part of the river. 

The evidence printed in the Report from the commissioners 
appointed to inquire into the stale of the supply of water to 
this city, contains a sentence in point on this subject, commu- 
nicated by Mr, Goldham, the clerk of the fish-market at Bil- 
lingsgate, a gentleman who has made fish and fisheries his 
particular study. 

‘^Whitebait are certainly obtained in greater abundance 
than formerly, by poachers (viz. fishermen who have been 
thrown out of their former employ) using unlawful nets : it 
should however be observed, that Whitebait are taken at par- 
ticular times of the tide; as they are a salt-water fish, and 
come and retire with the water, which is partially salt ; on this 
account they are never known above Blackwall.” See Re- 
port, page 72. 

From the train of circumstances here detailed, it will be ob- 
vioos.tbat I,eonsider the Whitebait as distinct from the Shad. 
I have now before me, preserved in a weak mixture of alcohol 
and distilled water, both young and old Shads, and nearly one 
hundred specimens of Whitebait of all sizes, the latter from 

1 inch 
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1 inqh in length to ; all taken this season, and as I her 
lieve, yopng fish of tliis year. By this it will be evident that 
their size has been much under-rated by those authors who 
have described the length as not exceeding 2 inches, l .have 
also before me a fine specimen of inches in length, an adult 
fish with roe, and as the fishing for Whitebait will probably 
continue till October, I have little doubt of obtaining otliers 
in a more advanced state as the season proceeds. 1 believe 
that these fishes deposit their spawn during the winter, that 
the young are slow in their first development, as well as in 
their subsequent growth, and probably never attain any con- 
siderable size. The food found in their stomachs most distin- 
guishable, consisted of very minute shrimps. 

To show that my expectations of obtaining other adult spe- 
cimens of Whitebait with roe as the winter approaches, have 
some foundation, I quote from Mr. Pennant’s editor the fol- 
lowing sentence, “ the accurate Duhamel asserts that iheFranc 
Blanquet {o^L the identity of which with the Whitebait we en- 
tertain little doubt) is full of eggs and milt in November and 
December.” 

The slow development of the ova of fishes which sp:iwn in 
winter may principally be referred to temperature. From the 
spawn of Salmon, deposited in December and January, the 
young fry do not come forth till March and April, while the 
ova of some other species, deposited in the midst of summer, 
become living fishes on the ninth day. 

Believing that the more closely this subject is examined, the 
more evident the true distinction between the Whitebait and 
Shad will appear, I venture to propose the term alba for the 
former species, the characters of which have been already no- 
ticed in detail*. The name given by Mr. Donovan to his White- 
bait (Jilupea alosa junior) may still be retained without incon- 
venience, since the fishes represented by that gentleman in his 
98th plate, are in realit}^ yoniig Shads, and not Whitebait; and 
I have entered thus fully into the investigation with the hope 
of clearing nji the confusion and errors at present existing on 
this subject, in most of, if not all, our Zoological works. 

Ryder-fttrect, St. James’s, August 1828. 


Additions to the foregoing Remark s\. 

The season for Whitebait fishing having expired soon after 
the sending my former remarks on that subject for insert' 
tion in the l^Kh Number of the Zoological Journal, I %V£lifed 
with some anxiety for the period w'hen nets of small mef^hes 
might legally be w^orked at the mouth of the Thames for Stneftsf 

* A correct figure by Mr. James Sowerby is given in the Zoological Joumah 
f From the Zoological Journal, wl. iv. p. ^65. 

2 L 2 and 
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and SpratSyt in the hope of obtaininjgr further evidence of the 
distinction between Whitebait and Shads; and in this expec- 
tation L was not disappointed. I obtained, but in small num- 
bers only, both adult Whitebait in roe, and some young Ones; 
but it- appeared that the large shoals of this fish, like all those 
which visit the fresh water lor the purpose of depositing their 
spawn, had, with tlieir fryof the year, quitted the river and re- 
turned to the deep. As late as the month ofNovember I obtained 
several small vShads, only inches in lengtl), which illustrated 
another point in the history of that fish. We are told by Baron 
Cuvier and M. Valenciennes, in the second volume of their 
work on the Natural History of Fishes (p. 25), that a Perch 
of 7 inches is in his third year; and I therefore felt convinced 
that these young Shads, only 2^ inches in length when taken 
in November, were in reality young fishes of the same year, 
and that the young Shads of ‘1? inches in length, obtained in 
the months of July and August })receding, were ll^e young 
fishes of the year before, the greater part of them liavmg ar- 
rived at the length of 4* inches at or very soon after the time 
the adult fishes had shed tlieir ova. Tliere was also this ob- 
vious and invariable distinction between young Shads and 
Whitebait; the latter never exhibited any trace of the spots 
on the sides, so conspicuous in the Shads. The Shads, on the 
contrary, were never without some indication of these peculiar 
spots, though their number and intensity of colour appeared 
to depend on the strength and condition of the fish. The 
first spot immediately behind the operculum however is never 
wanting; some of the young Shads taken in July and August 
exhibited as many as five spots, but the youngest as well as the 
weakest invariably possess one spot behind the upper part of 
the edge of the operculum ; even the young Shads of 2 J, indies 
only, taken in Novcii>I)er, the smallest I have been able to 
procure, have this distinction, and in this state most resemble 
Whitebait; but I may add in conclusion, as an invariable 
point of distinction between the two fishes, that I have never 
seen a Whitebait of any age or sixe with this spot, or a Shad 
without it. 

On showing a series of specimens of these two fishes to 
M» Valenciennes during his late visit to London, that gentle- 
man, who has made this branch of Natural History his parti- 
cular study, staled that he considered them decidedly dif- 
ferent. 

In proposing the term alba as a specific distinction for the 
Wipt^bait, in a former j)aper, I oy no means intended to be 
understood as supposing that this fisli had remained as yet 
undescribed by continental naturalists, I only desired to claim 
lot this distinct species an appropriate appelkiliou in our list of 

British 



q/' Mliilchaii and Shad, 

British Fishes, It maybe “Le Pretre ou Spret deCalaisjle Franc^ 
Blaquet ou Franche Blanche,” four names given by Duliamel 
to one small species of Clupea^ though his figure is not like 
our fish ; yet as the Whitebait frequents the 'I'haines every 
summer, it is not unlikely that it should be taken at Calais, 
Sir Evcrard Home, in his recently published additional vo- 
lumes on Comparative Anatomy (vol. v. c. 4. sect. 1. page 232, 
and vol. vi. plate 28) has inferred, from certain resemblances 
in the ova and serrated abdominal edges of four fishes of the 
genus Clupea^ that the Whitebait is a young Shad, and the 
Sprat a young Herring. Dr. Fleming in his History of British 
Animals, published in 1828, does not allow the Sprat a place 
among his fishes; and at page 183, alter giving the specific 
characters of tiie Pilchard (Clupea Pilcardus), the following 
sentences occur: “ The fry of the Herring and Pilchard are 
confounded together under the epithet SpraL The position of 
the dorsal fin, in reference to aruvity, furnishes, however, an 
obvious murk of distinction.” The clilferences already detailed 
as existing in the anatomy and habits of Whitebait and Shads 
render any further observations on that subject unnecessary, 
while between the Hprat and Herring the distinctions are still 
more decided. On comparing a Sprat with a young Herring 
of the same length, at which age they are called by the fisher- 
men Yawlings, the Sprat will be found to be considerably 
deeper, and the scales iniich larger; in this latter circumstance 
tlie Sprat resembles the Pilchard, but the Pilchard on the other 
hand is not so deep a fish as the Herring. Tiie Sprat and 
Herring differ also in the number of rays in three of their fins 
out of the four they possess, and also in the tail, as the follow- 
ing numbers exhibit. 

^ ^ 



]). 

P. 

V. 

A. 

c. 

Sprat .... 

17 

15 

7 

18 

1.9 

I Icrring, 

17 

14 

9 

14 

20 


There is also one other most material difference, the vertebras 
in the Sprat are 48 in number, in the Herring there are 56, as 
1 have ascertained upon many examples of both species. 

The number of vertebras in the Whitebait and Herring 
being the same might suggest the idea that the Whitebait were 
young Herrings, but the oeconomy of the species prevents this 
conclusion. The Whitebait are unknown on the shores of oui* 
various Northern islands, where tlie Herrings in myriads de- 
posit their spawn ; and on the other liaiid, the Thames pro- 
duces Whitebait in abundance during the summer, remaining 
with us till August, when the Herrings are heavy with roe 
which they do not deposit till October. 


XXXVIII. On 
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XXXVIII- On a Properly possessed in common hy thePrmh 

. tvoes and Derivatives of the Product of two Mononie Functions. 

By Mr. Edward Sang^. 

^f^HE idea expounded by Lagrange, of regarding the suc- 
cessive diifereutial coefficients of a function of one variable, 
as similar funciions derived from each other, according to a 
given law, materially changes the aspect of the fluxional cal- 
culus. Plis confined notation, however, which is almost a 
return to the inconvenient method of Newton, prevents the 
advantages of his system from being generally appreciated, and 
divests it of that perspicuity which ought always to be the 
characteristic of algebraic notation. The elegance of his me- 
thods, as well as their great power, interested me in procuring 
a more convenient notation, — one which might enable me to 
pass from one primary to another without being distracted by 
the confusion which arises from his varied accents. 

In denoting a derived function it is evidently necessary to 
indicate both the number of times the derivation has been re- 
peated, and the quantity which, in these operations, has been 
regarded as the independent or primary variable. Of the three 
notations which have been employed, that of Leibnitz alone 
serves both of these purposes ; but from its complexity, as well 
as from its fractional appearance, it is any thing but convenient 
in complex operations. 

The particular theorem, which it is my intention in thi^ 
paper to expound, I have been unable to express by the no- 
tation either of Lagrange or Leibnitz, without introducing an 
extension of signification too far-fetched to be admissible; and 
am therefore compelled to explain the particular algoi'ithm 
which conducted me to the result in question, 

^ If u be a function of z I propose to denote the dilferential 

coefficient of Leibnitz or the ^^fonction prime u' of La- 
grange by the expression the second differential coeffi- 
cient or the fonclion scconde if' by ^3 ‘^^^d so on. 

This notation, in the first place, enables us to express in a 
very clear manner those complex derivatives which arc ob- 

scurely indicated by such expressions as , which from 

analogy one would be very apt to sujipose equivalent to 
X* quantity intended by the first of these 

explications, being obtained by deriving three times with .r as 
** Cojiiinunicateil by the Author. 


a primaiy 
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gf.prifnary and twice, with the primary *, may be easily ex- 
pressed by 3,. 2 j«; while that indicated by the second can be 
denoted by or j 

The series of quantities 

K> i,«» 2-«i 3.«J &c. 

being similarly derived, each from that wliich precedes, tlie 
derivatives of any one of them may be found by increasing its 
numerical subponent. Thus the second derivative of is 
a"*! general 

Again, each member of the series being the derivative of 
that which precedes, may in turn be regarded as the primi- 
tive of tliat which follows, so that tlie second primitive of 
is ^u. The operation of integrating or going back in the 

series, may therefore be conveniently expressed by prefixing 
the negative sign to the subponent, so that means the 

primitive of the function ?/, the primary variable being 

the second primitive, and so on. We have thus in general 

and also = iu In this manner an advantage accrues to 

the notation similar to that which follows from the employ^ 
ment of negative exponents. 

The quantities 

&C., 

thus form an uninterrupted series, any one of which may be 
regarded as the original from which the others were deduced ; 
thus, if = Vj the same quantities might have been written 

i^y 

This resemblance of primitive and derivative functions is 
not the mere consequence of an artificial notation ; they possess 
properties in common, one of the most remarkable, and at the 
same time most easily investigated of which, I proceed to de- 
monstrate. 

It has been shoAvn (Bossut, Traitc de Calculi page 103 ; 

Lacroix, Diff^ Cal. Tratisl. p. 1 1 ) that =u + v 

or (Lagrange, Thcorie des Fonctions^ page 26 ) that {uv)^ ^ 
Ml/, which theorem, in our notation, is expressed by 

u(«») = + « uU 
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Taking the first derivative of each member of tliis equation, 
we obtain 

^fuv) = + 1 5 same theorem 

u(u“^)= 2 s“"+ 

and u“ u’^ ■'■ *^2/’ wherefore 

oi" I') = 2;"> ® + 2 l ,« + “ 2=^’- 

Applying the same method repeatedly to this equation we ob- 
tain 

4t(“’^) = 4!“”+^3 j“ Is^ + ^25^2."^'^'*' I;" 3;'“ + “ 45 ''’* 

&c. 8cc. 

Where the order of the subponents is exactly similar to that 
of the exponents of the integer positive powers of a binomial, 
and where the numerical cocIHcients are formed in the same 
manner. Hence in general n being a whole positive number, 

«.(«^) = u''+ T ^(n-2),«2.^ 

And it is my object to show that the same theorem a{)plies 
when n is a negative integer. But before proceeding to that 
part of my subject, I may notice a very simj)le extension of 
the above theorem. 

As such expressions as y^3~5 > ~ 7 r — 7 of '’ory fre- 

quent occurrence in investigations of this kind, they may con- 
veniently be denoted by and z^; this premised, the above 

equation, dividing each side by 1 , 2,3 Uy becomes 

„liv = f („_2),“ 2.-^.+ 

Extending the same reasoning to a product of three functions, 
we have 

= 2 . a ; also 

in which expressions a, by Cy See, must receive, combined in nil 
possible ways, every integer value from 0 to n. 

Resuming the original equation i.(Uy) = uUv + U i^v, 

and, supposing U = and consequently iiU = w, we have 

= WU + i^v 


whence 
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whence taking the first primitive, arjd transposing 

but in the very same manner 

1=^^) “ -1:(— 

-li( -3:^^ 3*^^) 

whence by the substitution of these values 


Taking again the first primitive of eacli member of this 
equation, expanding the partial results, and adding, we find 

_^^{uv) = + 3 + &c. 

By treating this repeatedly in the same manner, w^e should 
arrive at expressions closely resembling the expansions of the 
negative powers of a binomialj and should obtain in general 

-m2:(w«y)= nv r- , . W , V + W ^ t;— & 

— W2V / 1 U 1 2 —{7ni-2)z 2z ^ 

where, if we change m into —77, we have 


('nv)=^ uv-- - 

71 71 Z 1 I 


,,?/,» + &c. 

I— l)s Iz 


exactly the expression which we before found for derivatives. 

In the investigation of the formula for primitives no no- 
tice has been taken of the arbitrary constants which at each 
step enter into the calculation, and it tlierefore becomes neces- 
sary to examine whether the omiKssion has not vitiated the re- 
sult. it being a well known fact that the equality of two func- 
tions does not necessarily imply that of their primitives. 

The arbitrary part of a first primitive being of the form 
that of i\ second primitive must be az-i-O: of a third primi- 
tive az'^ + bz c; of a fourtli az^ + b z’^ cz •{■d; and, in ge- 
neral, of a primitive of tlie 72th order the arbitrary part is 
az +bz -{^cz + &c..,. + 2; + <7. 


If in the value of we annex to the successive pri- 

.mitives of u these arbitrary parts, the former value of this pri- 
mitive will be increased by the following quantity : 


3.’’/ + 


+ *{ “ \ z ^ + iz '’^ ~ — ^‘^•1 


+ M+ 2,® - 

+ + 4,x;s - &c.} 

+ — &C.J 

+ &c. 

N. S. Vol. 6. No. 34. Ocf. 1829. 2 M wliich 
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which at first sight appears to involve not only every positive 
integer power of but even, since v is any tunction of 2;, its 
fractional powers. 

We have, however, ^{z+dz) = ^^(^zdz+ 2z(^zdz^+ 

&c. in which if we make dz zz—z^ and change ^ z into v,* 
we obtain 

(2:— s) =$0 = 1;— 

and by changing <p z into 

=: 0 = ^^vz+ & c . 

Now all such expressions as <f)0 being constant quantities, it 
follows that, by the addition of an arbitrary constant at each 
integration of w, a constant quantity only has been annexed to 
the first primitive of wv, and therelbre the superior primitives 
cannot be affected by powers of z so high as the order of the 
primitive. 

Having thus shown that the omission of the arbitrary parts 
has not rendered our result less general, I may proceed to il- 
lustrate its utility by a single example. 

Let the 7 th primitive of sin z be required. Here making 
2® = i;, sin s = w, we have 

sin z) = _y/in 2; . 2;^ — ^ -8s®*” 2; . 82;^ + 1 1 -9/”* ^ 

*“T f 7 -102®*” ^ = cos 2;; __g^ sin z 

= sin z; ^g^sin z = — cos z; and _jQ>inz = — sin z 

_.yjj(z*sinz) = cosz.z^— 21 sinz.z '^--168 cosz.z + 504 ?sinz. 

And it appears from this example that, of the functions u 
and V, whenever the primitives of the one are known and the 
number of derivatives oi' the other finite, the integral of the 
product will be obtained in finite terms; in all other cases the 
result will be in the form of an interminate series. It may 
also be noticed that two distinct expressions may be obtained, 
the one combining the primitives of u with the derivatives of 
V, and the other the derivatives of u with the primitives of v. 

When the expression to be integrated cannot be separated 
into two factors, it may have the multiplier z° supplied, which 
artifice would give 


-mzy = = "y- 


w m -f 

r“T" 


m-f 2 

f 2^ 


— &c. 




C 2*” J 


which 
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whkh may be regarded as a general formula for the integra- 
tion of functions of all kinds. 

32, St Andrew-sqiiare, Edinburgh, Edward Sang. 

^ August 7, 1821). 

XXXIX. Formulce and Tables for calculating the Apparent 
Places of Fixed Stars^ as given by Professor Bessel. 

{From Prof. Encke’s Ephemeris for lS30^p. 158-198.) 

General precession..... 50^^*231 

A = /- 0*02652 sin 2© “<'-33316 sin S +0*00401 sin2 gj 
B= - 0"*580 cos20-8"-977 cosSa +0"*088 cos2s 

C = —20*255 cos £ cos O 
D = -20*255 sin © 

a = 46''*053 + 20'^*057 tg S sin a 
5 = tg 8 cos a 
c = sec 8 cos a 
d = sec 8 sin a 

= 20"*057 cos a 
i' = — sin OL 

d v: tgs cos 8 — sin 6 sin a 
d' = sin 8 cos a 

m proper motion right in ascejjsion. 
proper motion in declination. 

t days from the beginning of the year expressed in parts of 
the year. 

App. iR = yR 1830 

+ Afl + B5 + Cc; + Dd + tm 

App. Deck = Deck 1830 

+ Aa' + B5' + Cd + Dd' + tid 
If we assume 

A 20"*057 = g cos G D = A cos H 

B = g sin G C = A sin H 

A46"*053 =/ Ctgff = z 

We shall have 

App. Al = Al 1830 -\-f+tm 

+ g sin {G+u) tg 8 + A sin (H + a) sec 8. 

App. Deck = Deck 1830 + icosS + tm^ 

+ geos (G + a) + h cos (H+a) sin 8 

The following I’ables contain the values of a and 8 for the 
beginning of the year, together with the values of the constants 
here introduced, or their logarithms, for every 10th day of 
tlie year : 


2M2 


Mean 
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Mean Places of the principal Stars for 1830, according to 
Prof. Bessel’s Determination. 




Annual 

Mean 

Annual 

Names. 

Mean Ai 1830. 

Variation 

Declination 

Variation 



1830. 

1830. 

1830. 

y Pegasi 

^ / // 

0 4 29*455 

+.i0795 

■+14 

14 16-49 

+ 20*026 

» Cassiop. ... 

0 30 54*657 

-f 3*3.389 

+ 55 

.36 12-67 

+ 19-828 

Ob Arietis 

1 57 36*404 

+3-;{.576' 

+ 22 

.39 15-70 

+ 17*325 

» Ceti 

2 53 24 030 

-f.3-1237 

+ 3 

25 2-42 

+ 14-459 

a Persei 

3 n 13-766 

+4*2299 

+ 49 

14 54*09 

+ 13*357 

» Tauri 

4 26 10*416 

+3*4303 

+ 16 

9 35*48 

+ 7-809 

u, AiirigiE — 

5 4 8-595 

+ 4*4148 

+ 45 

48 5.3-59 

+ 4*415 

/3 Orion 

5 6 22*224 

+2-8787 

— 8 

24 17-82 

+ 4-620 

/3 Tauri 

5 1.5 33-058 

+ .3-7861 

+ 28 

27 17*25 

+ 3*658 

Ob Orion 

5 45 58*190 

+3*2455 

+ 7 

22 3*12 

+ 1-220 

Ob Can. niaj... 

6 37 39*268 

+2*6441 

—16 

2!) 22-17 

4-.521 

Ob Gemin.'*' ... 

7 23 44-001 

+3*8424 

+32 

15 8-89 

— /■243 

Ob Can. min. .. 

7 30 23-907 

+3*1469 

+ 5 

39 12-74 

- 8-779 

/3 Gemin 

7 34 54*069 

+.3*6845 

+28 

25 41*42 

— 8-136 

Ob Hytlrie 

9 19 13-891 

+2*9473 

~ 7 

55 34*55 

-1.5-300 

Ob Lconis 

9 59 18*.576 

+3*2045 

+12 

47 4()*.36 

-17*333 

Ob Urs. niaj. ... 

10 53 9*761 

+.3-796.3 

+ 62 

39 59-99 

-19*305 

/3 Leonis 

11 40 22*910 

+3*0663 

+ 15 

31 1.9-19 

-20*087 

/3 Virgin 

11 41 50*365 

+3*1244 

+ 2 

4.3 19-90 

—20*292 

y Urs. maj. ... 

il 44 51*1(;6 

+3*2092 

+54 

38 22*67 

-20*035 

Ob Virgin 

13 16 14-849 

+.3*1465 

-10 

16 17*88 

—19*012 

» Urs. uiaj. ... 13 40 .50*02(3 

+2*3778 

+50 

0 51*81 

-18*172 

Ob Bcotis 

14 7 54*573 

+27324 

+20 

4 15*45 

-18*987 

\ob Librsc 

14 41 17-870 

+.3*3008 

— 15 

17 7-10 

— 15*374 

LibruL: 

14 41 29-250 

+3*3028 

—15 

19 48*63 

— 15*343 

/3 Urs. min. ...| 

14 51 17-.597 

—0*2915 

+ 74 

51 0*58 

— 14*760 

u Coronae.... 

15 27 29-506 

+ 2*53(15 

+27 

17 29*76 

-12*453 

Ob Serpent. ... 

15 35 53 992 

+2*9494 

+ 6 

57 57*10 

-11*756 

ct Scorpii 

10 18 59-827 

+3*6624 

—26 

2 49*25 

— 8*()01 

Ob llerculis.... 

17 6 .53-940 

+2*7308 

+ 14 

35 24*50 

— 4*575 

Ob Ophiuch.,..| 

17 27 2-704 

+2*7773 

+ 12 

41 24*61 

— 3*085 

y Dracon 

17 .52 39-741 

+ 1*3929 

+51 

30 42*51 

— 0*699 

Ob Lyr® 

18 31 10*981 

+ 2*0301 

+38 

37 47*54 

+ 2*991 

y Aquil® ' 

19 38 10-646 

+ 2*8.'i49 

+ 10 

12 17.02 

+ 8*324 

Ob Aquil® 19 42 29*280 

+ .2*9285 

+ 8 

25 30*90 

+ 9*040 

/3 Aquil® 

19 46 57-776 

+2*9500 

+ 6 

59 15*90 

+ 8*525 

\ob Capri c. 

20 8 1.3-160 

+3*3327 

-13 

1 39*57 

+ 10*622 

^cb Capric. ... 

|20 8 37-014 

+3..337I 

— 13 

3 57*19 

+ 10*650 

Ob Cygni.... 

120 35 .38-294 

+2*0412 

+44 

40 34*21 

+ 12*586 

^ Cephei 

21 14 30*988 

+ 1*4404 

+ 61 

52 1*44 

+ 15*036 

ySjjCephei 

21 26 26*099 

+0*81.11 

+69 

48 54*97 

+ 1,5*658 

Aquaria* •• 

21 57 3*000 

+3*0836 

— 1 

8 33*42 

+ 17*218 

Ob Pise, austr. 

22 48 14*510 

+3*3391 

-30 

31 20*25 

+ 18*851 

Ob Pegasi ...*•< 

22 56 17*880 

+2*9815 

+ 14 

17 31*69 

+ 19*270 

Androm».« .|23 59 36*906 

+3*0786 

+ 28 

9 5*65 

+ 19*906 


* In « Gemin. the Right Ascension is the mean of that of both stars ; the 
Declination that of the one which follows. 
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, • 

Constayiis for the Sidaral Days in 1830. 



n means, ns usual, that the quantity whose log. is given is negative. 

The 
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The argument of the preceding table for sidereal days is 
found as follows. If we call 

6 ••• the sidereal time of the observatjlon expressed in parts 
of a day. 

^ the longitude of the place of observation counted from 
the meridian of Berlin, expressed in parts of a day, and 
negative if east, positive if west ; 

1. Forfi<18‘'40' 

from the beginning of the year to the day on which iH© = 9. 

Argument = date + 
from that day to the end of the year 

Argument = date + 9 + /r4-/+2 

2. For 9 > 18*' 40* 

from the beginning of the year to the day on which Al0 = 9, 

Argument = date -{■ 6 k I 
from that day to the end of the year 

Argument = date 4 9 + ^-fZ4-l 
In the following table for the mean days it is simply mean time. 


Constanh for the Mean Days in 1830. 


1 1830. 

/ 


G 

h 

H 

z 

Jan. 

0 

// 

— 1-50 

+ 9-57 

o 

93 

54 

+ 20-21 

351 

11 

-1-34 


10 

-0-01 

9-43 

90 

0 

20-07 

341 

44 

2-72 


20 

+ 1*39 

9-28 

86 

15 

19-85 

332 

7 

4-02 


30 

2-64 

9-13 

82 

44 

19-58 

322 

17 

5-20 

Feb. 

9 

3*76 

8-99 

79 

28 

19-28 

312 

10 

6-20 


19 

4-73 

8-88 

76 

34 

19-00 

301 

48 

7-01 

1 March 1 

5*57 

8-81 

73 

59 

18-78 

291 

12 

7-60 


11 

6*32 

8-80 

71 

45 

18-63 

280 

26 

7-95 


21 

7*02 

8-85 

69 

46 

18-58 

269 

37 

8-06 


31 

7*73 

8-98 

67 

58 

18-64 

258 

51 

7-94 

April 

10 

+ 8*49 

+ 9*19 

66 

15 

4-18-79 

248 

17 

-7-57 

20 

9-34 

9-46 

64 

31 

19-01 

237 

58 

6-99 


SO 

10-32 

9-80 

62 

40 

i 19-28 

227 

59 

6-22 

May 

10 

11-43 

10-18 

60 

42 

i 19-56 

218 

20 

5-26 

20 

12-68 

10-60 

58 

34 

19-82 

208 

59 

4-17 


30 

14-05 

11-03 

56 

17 

20-04 

199 

53 

2-96 

June 

9 

15-51 

11-46 

53 

52 

20-19 

191 

0 

1-67 


19 

17-03 

11-88 

51 

22 

JO-25 

182 

13 

-0-34 


jg9 

18-55 

12-28 

48 

50 

20-23 

173 

27 

4-1-00 

July 

9 

20*04 

12-64 

46 

19 

20-12 

164 

39 

2-31 


July 
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Table (continued). 


1830. 

/ 

g 

G 

k 

H 


July IQ 

+ 2F45 

+ 12-97 

O / 

43 51 

+ 19-94 

155 42 

+ 3-56 

29 

22-77 

13-26 

41 32 

19-70 

146 33 

4-71 

Aug. 8 

23-95 

13-51 

39 23 

19-43 

137 8 

5-74 

18 

25-00 

13-73 

37 28 

19 15 

127 25 

6-60 

28 

25-93 

13-94 

35 49 

18-90 

117 22 

7-28 

Sept. 7 

26-75 

14-14 

34 27 

18-71 

107 3 

7-76 

17 

27-49 

14-35 

33 23 

18-60 

96 30 

8-02 

27 

28-20 

14-59 

32 35 

18-59 

85 50 

8-05 

Oct. 7 

28-93 

14-87 

32 1 

18-68 

75 9 

7-84 

17 

29-72 

15-21 

31 37 

18-86 

64 33 

7-39 

27 

-+■30-62 

+ 15-62 

31 17 

+ 19-11 

54 8 

+ 6-72 

Nov. 6 

31-65 

16-08 

30 57 

19-39 

43 58 

5-84 

16 

32-83 

16-61 

30 32 

19-68 

34 2 

4-78, 

26 

34-17 

17-19 

29 58 

19-94 

24 21 

3-57 

Dec. 6 

35-62 

1 17-79 

29 14 

20-13 

14 50 

2-24 

16 

37-14 

18-39 

28 20 

20-24 

5 27 

+ 0-83 

26 

38-71 

18-98 

27 17 

20-25 

356 6 

-0-60 

86 

40-25 

19-53 

26 6 

20-16 

346 43 

-2-01 


The places of tlie stars ought strictly to be corrected for the 
daily aberration, before they are compared with the observa- 
tions. 

If + / is the eastern hour angle, (J> the altitude of the pole, 
6 the declination of a star ; 

The correction in riuht ascension is + 0''*021 — Jjj 

° cos d 

time. 

The correction of the declination is 

— -CV^'S! cos (p. sin sin 5 in seconds of a degree. 

For the superior culmination we have 

rfa = + 0"-021 cos . sec 5 in time, rfS = 0 
For the inferior culmination we have 

da = — 0''’021 cos <p . sec 8 in time, dd 0 
that is to say, the observations must be thus corrected : 

Sup. Culm. — 0"’021 cos (p . sec S 
Inf Culm, -f (y'*021 cos (p . sec 8. 

[Having now given whatever is susceptible of translation in Prof. Encke’s 
Ephemetis for 1830; we hope in some future Number to be able to give’ 
what is interesting from the volume for 1831, which has lately been pub- 
lished.— E joit.] 
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XL. Some Remarks on an Article in the Bulletin des Sci- 
ences Mathematiques” for June 1829, §269. JSw James 
Ivory, Esq. M.A F.li.k c^c.^ 

A S I am preparing a treatise on tlie Theory of the Figure 
of the Earth, I had resolved to take no notice* of the ob- 
jections advanced against the physical conditions I had found 
necessary for the equilibrium of a planet supposed fluid and 
homogeneous: the observations in the Bulletin have induced 
me to depart a little from the resolution 1 had adopted. 

I shall use the symbols C and A to denote, respectively, the 
whole mass of the planet,* and any interior portion bounded 
by a continuous surface. We shall succeed best in throwing 
light on this subject if we begin with estimating the forces that 
act upon a molecule of the fluid in the surface of A. I shall 
demonstrate that, when all that is implied in the hypothesis 
of the problem is taken into account, there are three distinct 
foi^ces which act upon every such molecule; whereas, accord- 
* ilJg to Clairauf s theory, there are only two of the same forces 
lii action, the third being omitted. But, it may be observed, 
this is not to be ascribed to any imperfection of the theory 
mentioned; for the force neglected cannot possibly be in- 
cluded in any general theory, because it is a consequence of 
the particular hypotliesis of the problem. 

In the surface of A assume a molecule of the fluid which 
I shall call m. As the author in the Bulletin has estimated 
the forces acting upon wz, which he represents by 11, R', R", 
I shall borrow from him. The first force R is the resultant 
of the centrifugal force and the attraction of A. The second 
force R' is the action upon m of the stratum C— A, caused by 
all the forces that ujge the particles of the stratum. The third 
force R" is the action upon caused by the attraction of the 
stratum C— A upon the particles of A. According to the 
hypothesis of the problem all the matter of C — A will at- 
tract every particle of A; and these attractive forces must 
produce pressures which, being propagated from particle to 
particle, will urge tw, and every molecule in the surface of A, 
to move from its place. Suppose that the centre of gravity of 
C— A falls within A, and conduct a canal from that centre to 
m ; then the effect of R'' perpendicular to the surface of A 
is equal to the hydrostatic pressure caused by the attraction of 
Cr- A upon the fluid in the canal. The force R'' is therefore per- 
^ jf^dtly well defined ; and, from what is said, it is easy to find the 
, Analytical expressions of the partial forces, parallel to the co- 

• Communicated by the Author, 
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ordinates, of which is the resultant. Now the equations 
of Clairaut’s theory comprehend only the two forces R and 
II', and omit the third force R". For that theory computes 
only the accelerating forces that act directly upon any particle 
of the fluid ; whereas R" is a secondary force caused by the 
attraction between two portions of the mass of fluid. The 
least attention is sufficient to show that the same force cannot 
possibly be included in any general theory applicable in all 
cases ; because it is the effect of a particular hypothesis. 

What has just been said demonstrates the insufficiency of 
Clairaut’s theory for solving the problem of the equilibrium of 
a planet in a fluid state. It is not a mathematical difficulty 
that has obstructed the progress of this research since the time 
of Newton ; it is the want of a clear conception of the physical 
conditions of the problem, and the omitting of some of tlie 
forces recjuired for the equilibrium. Clairaut’s theory, al- 
though perfectly just when properly applied, has occasioned 
geometers to waste their labour in attempting to solve analy- 
tical equations which do not comprehend all that is necessary 
to determine the question. ^ \ 

It would serve no good purpose to reply to the objections 
of the author in the Bulletin, 1 lis arguments, as well as those 
formerly advanced by M. Poisson, are chargeable with incon- 
sistency : for both these writers admit the attraction of C— A 
upon the particles of A, and estimate its effects ; and although 
that attraction is left out in Clairaut’s theory, yet they uphold 
the sufficiency of his equations for solving the problem* **^. 

If A be similar to C and similarly posited about the centre 
of gravity of the planet, I have proved that A will be in equi^ 
librio separately, supposiiig the exterior matter is taken away 
or annihilated. In this case, therefore, the force 11 will be per- 
pendicular to the surface of A ; and as the three forces that 
Ufge m must be in equilibria^ it follows that the resultant ofR' 
and R" must be perpendicular to the same surface. And be- 
cause the resultant of the two forces is perpendicular to the 
surface of A, their joint action will produce the same inten- 
sity of pressure upon every point of the surface, which is 
therefore one of equable pressure. This has been proved 
before, and it mostly removes the difficulty of solving the pro- 
blem. For, these surfaces of equable pressure being all de- 

* In particular M. Poisson has estimated the pressure upon m caused by 
the attraction of C — A upon a canal within A. Now this pressure co- 
exists with the centrifugal force and the attraction of all the matter of the 
planet upon m : and, as the two latter forces alone arc included in Clair- 
aut’s equations, it is evident that his theory is insufficient to solve the 
problem. 

N. S. Vol. 6. No. 3i-. Oc/. 1829. . 2 N 
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rived from the surface of the planet by the same determinate 
construction, it only remains to find the figure that will re- 
concile them with the forces that prevail in trie interior of the 
fluid. It will be found that the condition, ll''= 0, is indis- 
pensably required ; which limits the figure of equilibrium to 
the elliptical spheroid. 

Whenever the resultant of the forces R' and R" is perpen- 
dicular to the surface of A, -that surface will be one of equa- 
ble pressure. Now there are two ways in which this may 
happen : each force may be separately perpendicular to the 
surface, as when A is similar to the planet and similarly po- 
sited about the centre of gravity, w^hich requires the condi- 
tion R'' = 0 ; or the resultant may be perpendicular to the 
surface, although both the forces be oblique to it. When the 
forces are computed, the analytical investigation will be found 
to bring out the same etjuation of the surface of A in both 
cases; but this equation admits of two solutions, v^luch deter- 
mine the two surfaces of equable pressure. Thus in every el- 
liptical spheroid in equilibrio there are two sorts of surfaces 
of <^“uable pressure, both elliptical but diflering in their figure. 
Further, the planet being in equilibrio^ any interior body, as 
A, bounded by a surface of equable pressure, will be in cqui-- 
librio separately, the stratum C—A bemg taken away; and 
hence we learn the reason why, the data of the problem being 
the same, there are two, and only two, different figures of 
equilibrium. 

Clairaut’s theory may be reconciled with one of the sets of 
surfaces of equable pressure, because the force R" which that 
theory leaves out, disappears on account of the condition 
R" = 0 : but the co-existence of two different surfaces of 
equable pressure in the same mass of fluid in equilibrio is en- 
tirely incompatible with the theory in question. 

What has been said proves that all the researches founded 
on Clairaut’s theory, which makes the perpendicularity of 
gravity to the suri'ace of the planet the sole condition of equi- 
librium, must fail in leading to an exact solution of the pro- 
blem ; although in some cases they may bring out an approxi- 
mation. Of all the possible figures possessing the property 
mentioned, the oblate elhptical spheroid is the only one which 
at the same time fulfils all the conditions that are true in na- 
ture. On the whole, there is, in reality, no part of the theory 
of the equilibrium of a planet perfectly established on exact 
principles except the synthetic demonstration given long ago 
by Madaurin with all the elegance and rigour of the ancient 
geomdry. These observations may suffice at present on this 
subject, which requires to be reviewed and treated anew from 
first principles. The 
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The article in the Bulletin likewise slightly touches upon 
Laplace’s development, with respect to whicli M. Poisson has 
inserted a note in the Conn, des Tems^ 1831. The last re- 
searches of M. Poisson coincide entirely with what I have all 
along asserted ; namely, that the development is applicable 
only to rational functions of cos 0, sin 6 cos v]/, sin fl sin vj; ; and 
of this they, in reality, furnish a clear demonstration. 11c has 
proved that the development converges, when ^ =/(0', v];'), 
has the meaning he affixes to it ; so that taking n equal to a 
finite, although perhaps a very great number, we shall have 
with sufficient exactness, 

7y = + Y(') H- + YK 

Now^ it is certain that every term of this series is, necessardy 
by its very structure, a rational function of cos 9, sin 9 cos 
sin 9 sin ^ ; and therefore the aggregate of any number of 
such terms is a function of the same kind. And this conclu- 
sion does not rest upon M. Poisson’s demonstrations ; it de- 
pends upon the convergency of the series, that is, upon its ca^- 
pability of expressing a de terminate value. No proposition 
can possibly be more clearly proved than this, That \I/) 
cannot be dcvelojied according to the method of Laplace in a 
series of converging terms, unless it be equal, either exactly 
or approximately, to a rational expression of cos fi, sin 9 costJ/, 
sin 9 sin \J/. 

Every function / (0, \J/) may be reduced by the ordinary rules 
of algebra to a rational expression, convergent or not, of cos fl, 
sin 9 cos \I/, sin 9 sin \J/ ; but it is only when the expression con- 
verges that Laj)lace’s development can be applied with geo- 
metrical accuracy. The development adds nothing to the to- 
tality of the reduced expression, nor takes one iota away from 
it; it merely breaks every coefficient into many jiarts so as to 
allow a new arrangement in parcels, every one of which satis- 
fies the fundamental equation in partial fluxions. 

The subjects treated in this article are of considerable im- 
portance, and I may occasionally return to them, in order to 
remove every difficulty. They have given rise to a long con- 
testation, actively carried on ; and if I mistake not, the doc- 
trine I have advanced has not always engaged the attention 
only of such authors as I have alluded to, who labour to 
improve science, but has sometimes been made a handle. 

Sept. 13, 1829. J. IvoRY. 
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XLL Kotice of the Arrival of Jh)cnty-four cf the Summer 
Birds of Passage in the Neighbourhood of Carlisle^ during 


the Year 1829 ; with 

Observations, ^'c. 

Bu A Corue- 

bPONDENT. 

' 





Latin Generic and 

When first 

No. 

English Sj)ecific Names. 

Specific Names. 

observed. 


Quail 

Coturnix vulgaris 

May 

23 


Swallow 

Iliruiido riistica . 

April 

.0 

3 

House Martin 

urbica . . 


27 

4 

Sand or River Martin . 

riparia . 


6 

5 

Swift 

Cypselus apus 

, 

27 

6 

Goatsucker 

Caprimiilgus europmus 

May 

12 

7 

Pied Flycatclier, male . . 

Muscicapa atricapilia. 

April 

17 


— , female 



27 

8 

Spotted Flycatcher 

Grisola. 

May 

12 

9 

Wheatear 

Saxicola ocnanthe . . 

April 

12 

10 

Whinchat 

rubetra 

May 

3 

11 

Redstart, male 

Sylvia phamicurus . 

April 

17 





30 

12, 

Grasshopper Warbler . 

Curruca locustclla 


18 

13 

Sedge Warbler 

salicaria . . 


28 

14 

Greater Pcttychaps . . . 

hortensis.. 

May 

9 

15 




0 

16 

Blackcap 

OlUlLUltk I 

atricapilia . 

April 

25 

17 

Whitethroat 

Sylvia . 


29 

18 

Yellow Wren 

Regulus trochilus . . 


15 

19 

Yellow Wagtail 

Motacilla flava.. .. 


17 

20 

Field Lark or Titling . . 

Aurlms trivial is 


18 

21 

Cuckoo 

Cuculus canorus . . . 


26 

22 

Wryneck 

Yunx torquilla .... 


18 

i3 

Corncrake 

Ortygometra crex . 


18 

24 

Common 3 cr 11 

Sterna Iliriindo . . . 

May 

6 


QjiaiL — This bird may be considered scarce in the neigh- 
bourhood of Carlisle, and we believe is generally so through- 
out the county. It is, however, much more plentiful some years 
than others : this was the case last year, having heard it re- 
peatedly in various situations; yet during the present sum- 
mer we have not been able to detect its singular note either be- 
fore or since the 23rd of May, One or two are almost an- 
nually killed in the autumnal months, and a few have been 
known to remain over the winter. 

Swallo%t\ — I'lie appearance of the Swallow this year was 
remarkably early, particularly so, considering the severe 
weather that prevailed at the time of its arrival, and is we 
have reason to believe the earl'est notice of its having been 
seen in this neighbourhood. We first observed it between 
two and three p.m. coursing the river Eden in a sheltered si- 
tuation near Etterby, in company with eight or ten Sand- 

Martins, 
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Martins, and on our return the following day it was still in 
the same situation. Although daily upon the look-out, we 
could not see another until the 21st, on which day several were 
seen. 

Pied Flycatcher . — All the writers upon British ornithology 
who have stated that this species is indigenous to Britain, ap- 
pear to have done so more from conjecture than from any 
conclusive evidence ; as we cannot find a single well- authenti- 
cated fact of its having been met with in this country during 
the winter season]: indeed, all the testimony upon which any 
reliance can be placed is decidedly against the supposition that 
it is indigenous, and tends strongly to prove that it is only a 
summer bird of passage. For instance, Mr. Bolton in his 
Harmoyiia Ruralis^ says that it visits the west riding of York- 
shire, and departs with its young in September. The llev. 
Mr. Dalton of Copgrove, (also in the west riding of York- 
shire,) stales that he has frequently seen it about his house in 
the summer, but does not recollect ever to have noticed it hr'* 
the winter*. Dr. Heysham, in his Catalogue of Cumberlantl ' 
Animals, observes that the Pied Flycatcher appears about the 
same time as the Spotted, but is not so common; and for the 
last three years we have noticed it regularly during the spring 
and summer in Cumberland, but as yet have never been able 
to see, hear of, or procure a single specimen in the winter, 
notwithstanding wo have repeatedly searched for it in all the 
winter months during the above period ; nor can we find, from 
the inquiries we have made, that it has ever been seen at this 
season of the year in those parts of Westmorland where it 
constantly resorts to in great numbers. 

The migration of this species appears to be principally con- 
fined to the northern counties, as it is seldom oljserved beyond 
Yorkshire, and rarely seen in the south of England, although 
it has occasionally been met with in Norfolk, Suffolk, Middle- 
sex, Surrey, Dorsetshire; and Mr. Greaves, in his British 
Ornithology, states, that in the summer of 1812 he found a 
nest of this bird with young at Peckham, in Surrey. In some 
parts of Westmorland it is very plentiful, especially in the 
beautiful and extensive woods surrounding Lowther Castle, 
the magnificent and princely residence of the Earl of Lonsdale, 
where we have seen it in very great numbers, and where it has 
bred unmolested and almost unknown for years. On the con- 
trary, we have reason to think it has not resorted to the vici- 
nity of Carlisle more than five or six years, and as far as we 

* See the Suptilemcnt to Montagu’s Ornithological Dictionary. 

have 
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have yet been able to ascertain, only to the locality where it 
is evidently upon the increase. 

In this situation the males generally arrive about the mid- 
dle of April, the females not until ten or fifteen days after- 
wards: they commence nidification early in May, and the 
young are excluded about the first or second week in June. 
We have hitherto invariably found their nests in the hole of 
a tree, sometimes at a considerable height, occasionally near 
the surface of the ground, and for two successive years in the 
stump of a felled tree. In texture and formation the nest is 
very similar to those of the Greater Pettychaps, Blackca[), and 
Whitethroat, being only slightly put together, composed al- 
most entirely of small fibrous roots and dried grass, always 
lined with a little hair, and generally a few decayed leaves on 
the outer side, but entirely without moss. Their eggs vary 
in number : we have found their nests with five, six, and now 
and then with seven : their colour a pale green, and ^o greatly 
resemble the eggs of the Redstart, that it is frequently very 
^^Cult to distinguish them unless contrasted together : they 
are, however, far from being so elegantly made, of a rounder 
form, and rather less, weighing from 23 to 30 grains. 

The males soon after their arrival, should the weather be at 
all favourable, will frequently sit for a considerable time on 
the decayed branch of a tree, constantly repeating their short, 
little varied, although far from unpleasing song, every now 
and then interrupted by the pursuit and capture of some 
passing insect. Their alarm-note is not very unlike the word 
chuck, which they commonly repeat two or three times when 
approached, and which readily leads to their detection. The 
manners and habits of the Pied Flycatcher have considerable 
affinity to those of the Redstart: they arrive about the same 
time, associate together, and often build in the same holes, for 
which they will sometimes contend. On ojie occasion we found 
a dead female Redstart in the nest of a Pied Flycatcher con- 
taining two eggs ; and at another time, when both these species 
had nests within a few inches of each other, upon the Red- 
start’s being removed, the female Redstart took forcible posses- 
sion of the Flycatcher’s nest, incubated the eggs, and brought 
up the young. 

We have now (August 26th) two young Pied Flycatchers, 
takeafrom the nest on the 21st of last June, and should we 
succeed in our attempts to domesticate them, we may in all 
probability on some future occ sion make a remark or two 
upon tbe change of their plumage from youth to maturity. 

Wheatear. — We were not able to see the Wheatear be- 
fore 
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fore the 12th of April, and then only a solitary male, notwith- 
standing we had repeatedly traversed the coast both in March 
and the* beginning of April; and it was not until the 17th that 
we observed them in the more immetliate vicinity ot* Carlisle. 

Grasshopper Warbler, — The Grassho})per Warbler has been 
more abundant with us this year than usual; so much so, that 
we have been able to procure four specimens, and could have 
obtained more without much difficulty. These consisted of 
three males and one female: the plumage of the former nearly 
coincided with each other ; but the female was entirely desti- 
tute of the bl own spots on the breast, and all the under parts 
were of an uniform pale brown or buff colour. We have been 
induced to notice this circumstance, as it is stated that no ma- 
terial difference exists in the plumage of the sexes : should 
this not be an accidental occurrence, it is possible the females 
do not acquire these marks until the second or third year. 

The stomachs of the whole were entirely filled with the 
elytra and remains of small coleopterous insects, principally be- 
longing to the family Cvrculionidce of Leach; and we could not 
discover the least vestige of any orthopterous insect, upoihi 
which they are supposed almost entirely to subsist, and which 
they aie said to decoy by their remarkable note. 

Dottrel {Charadrius 7norincIlm ), — At one time w^ehad con- 
siderable hopes that we should have been able to have noticed 
the arrival of the J^ottrel in this neighbourhood with some 
degree of accuracy, having lately ascertained that it had regu- 
lai ly for some years past resorted to some open ground con- 
tiguous to Scugh Dyke, situate upon llroad Field, about nine 
miles south-west from Carlisle. At this place they usually 
remained about ten days or a fortnight, when they in all pro- 
bability took up their residence on Skiddaw^ and the adjoining 
mountains, where they annually breed. Early in May 1828 they 
were seen in the above situation in considerable numbers, and 
from fifteen to twenty were killed about the 9th of that month. 
It is perhaps not very generally known that some parts of the 
plumage of the Dottrel is in very great request by the manu- 
facturers of artificial flies for fishing, and accounts for their 
being pursued and killed in such numbers : and it is probably 
owing to this circumstance that they are every year becoming 
more and more scarce in the vicinity of Keswick. We regret 
to add that not a single bird has been seen there this summer, 
which may partly be attributed to the numbers killed last year, 
and has in all likelihood caused them to resort to some more 
sequestred place. The eggs of the Dottrel, we believe, still re^ 
main undescribed,which is somewhat extraordinary, consider- 
ing that they constantly breed in the mountainous districts of 

Yorkshire, 
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Yorkshire, Westmorland, Cumberland, and some parts of 
Scotland. Dr. Latham, it is true, in the last edition of his 
General History of Birds, has given some account of the nest 
of this species, the time and period of their incubation, and 
the numbers of their eggs, but does not describe them under 
these circumstances. We trust the following description, al- 
though now written upwards of forty-four years ago, will not 
be altogether uninteresting to our ornithological readers. 

“ Some time last summer a nest of the Dottrel was found on 
Skiddaw; the old one was killed and the eggs brought away, 
which were three or four in number. I saw three of them; they 
are somewhat larger than a magpie’s egg, the ground is a dirty 
clay colour marked with large irregular black spots. Fe- 
bruary 14, 1785*.” 

Common Tern . — This species does not visit Solway Frith in 
any great numbers, and for some years past has been much 
less numerous than usual. It is there called by the fishermen 
and others. Jerky, Pickman, &c. The Lesser Tern (S. mi^ 
rarely visits the Frith, and Allonby is the nearest place 
we have lately received it from. 

The spring of the present year was one of the most backward 
that has occurred in this neighbourhood for very many years. 

During the whole of April and the beginning of May the 
thermometer was frequently below the freezing point, the sur- 
rounding mountains more or less covered with snow, and the 
w'cather in general gloomy, wet, and extremely cold. 

It was not until the Gth of May that the white-thorn (6V/z- 
tcegus oxyacantha) in the hedges began to exhibit any very evi- 
dent symptoms of verdure, and the woods were almost entirely 
destitute of their foliage for some time after; in short, the win- 
ter might be said to have been jnotracted, with little or no ex- 
aggeration, until nearly the middle of May. 

We have been led to make these remarks, from its being 
generally admitted that the early or late appearance of the sum- 
mer birds of passage depends entirely upon the state and tem- 
perature of the weather, &c. ; yet it will be perceived that the 
Swallow and Grasshopper Warbler arrived unusually early, 
and, with the exception of the Goatsucker, Whinchat, and 
Wood Wren, all the others about the time they have arrived 
for the last two years. A violent storm from the north-east, 
which commenced on the 28th of April, and which continued, 
although somewhat abated, for several successive days, will 
account in some measure for the delay in the appearance of 
thelse three species, it having begun about the time they com- 
* Dr. Heysham’s MSS. 
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monly made their appearance in this vicinity. Much might 
be said upon this very interesting subject, and it is probable 
we may recur to it at some future opportunity. 

Carlisle, August 28 , 1 82 !). 


XLII. On the Oxides of Manganese; m a Letter addressed 
^0 Edward Turner, M.D. F.R.S. and J^r of essor of Che- 
mistry in the University of London, By R, Philijps, F,R,S. 
L, E, ^'c. 

My dear Sir, Birmingham, Sept. 1, 1829. 

r READILY subscribe to the opinion expressed in your 
letter to me, that “ the temperate discussion of scientific 
subjects rarely fails to advance the interests of science and 
I trust we shall also eventually agree that our correspondence 
respecting the oxides of manganese, will form no exception to 
the observation. 

In the first place, I am anxious to explain my reasons for 
having doubted the accuracy of your analysis of the Ihlefelil 
mangaiiite. Some time after I had given you a specimen of 
the Warwickshire ore of manganese, you informed me by let- 
ter that it was manganite. Regarding tliis as a private com- 
munication, and juorc especially as I found that your analysis 
differed iiom mine, I did not feel at liberty to publish it, al- 
though I did not hesitate to adopt some of the statements which 
it contained, as to the specific gravity and hardness of the mi- 
neral in question. 

Admitting, nevertheless, the correctness of your opinion, 
that the Warwick oxide was similar to the Ihlcfeld ore, which 
you had previously analysed and published an account of, and 
finding from repeated experiments, that the I'ormer was not 
deutoxide as you had stated the latter to be, 1 could hardly 
avoid the inference that you had mistaken the nature of both. 

I have now, however, great pleasure in admitting the accu- 
racy of your analysis of the Ihlcfeld ore; I exposed 100 grains, 
of the fragments which you sent me, to a red heat in a coated 
glass retort, adapting to it, as in my former experiments, a 
vessel accurately weighed to receive the water ; the weight of 
this was 10'4 grains, exceeding only by 0*3 of a grain the 
quantity which you obtained from it ; this excess was probably 
hygrometric moisture, for I did not dry the ore previously to 
heating it in the retort; no oxygen gas was evolved, and as at 
the temperature employed I have uniformly found deutoxide 
of manganese remaining in the retort, I ref)eat what I have 
already stated, that I have now no doubt of the perfect exact- 
N, S. Vol. 6. No. S4*. Oct. 1829. 2 O ness 
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ness of your analysis : allow me however to observe, that if in 
my experiments upon the Warwick ore, I had committed any 
error in ascertaining the quantity of water, as you seem to think 
probable from the nature of my apparatus, this near agreement 
with you as to the proportion yielded by the Ihlefeld manga- 
nite, will, I trust, remove all ground for suspicion on this 
head. 

Those portions of the Warwick ore which you had selected 
and sent me as nianganite nearly pure, were next subjected 
to examination; an accident however happened, which pre- 
vented me from arriving at any positive conclusion, and I had 
not sufficient to repeat the experiment; but still Phave not the 
slightest doubt, that these fragments were manganite as you 
stated them to be, for on comparing a small remaining por- 
tion with some of the Warwick oxide, I find that a great pro- 
portion of the latter is manganite, and in many cases perfectly 
unmixed with any other oxide. 

I have also again minutely examined the specimen of War- 
wick oxide, which 1 have stated to be a compound of 4* atoms 
of manganese, 7 atoms of oxygen, and 1 atom of water. And 
although I have varied my experiments, I have in every in- 
stance obtained fresh results, confirming my former determi- 
nation. 

Some time since I sent you a considerable quantity of this 
ore, and which I have no doubt you have mistaken for per- 
oxide, since they greatly resemble each other in appearance and 
softness : you will now much oblige me by furnishing me with 
the results of your examination of this oxide, and I shall feel 
exceedingly gratified in having my experiments confirmed by 
so skilful an analyst as yourself. From the slight examination 
which I had made of the Warwick ore, when I gave you a 
specimen of it, I did not suspect that portions so similar in ap- 
pearance, though, as you have since pointed out, so dissimilar . 
in hardness, were really different oxides; there is now how- 
ever no question, that what you examined was principally 
manganite, while the mineral which I analysed was the new 
oxide, and which, should you agree with me as to its compo- 
sition, I propose to call VarxncHc. 

I am happy to find that you agree with me in some of my re- 
marks on the red sulphate of manganese, and I feel confident 
that in pursuing your researches on this subject, you will find 
that its colour is owing to the presence of the deutoxide and 
not of the red oxide of manganese, as you suppose in your 
original memoir. I have now kept different portions of this 
solution exposed to air and light, and also excluded from both 
for about ten months ; the colour has not in any instance suf- 
fered 
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fered much loss of intensity, but in all cases a little black oxide 
has been deposited : this I have no doubt is peroxide, but the 
quantity is too small to admit of its being examined. 

I remain, my dear Sir, yours faithfully, 

R. Phillips. 


Annexed is Dr. Turner's answer to the foregoing letter. 

My dear Sir, l.^ndon, Sept. 2J, 18539. 

I HAVE examined the specimen of manganese referred to by 
you in your letter of the 1st ot September, and find it quite 
different from that which you formerly gave me. I agree with 
you in considering it a definite compound, and readily admit 
it to be quite distinct both from the peroxide and manganite. 
In its highly crystalline lamtllated structure, as also in its 
lustre, it nearly resembles manganite ; whereas in hardness and 
in the colour of its powder, it is very similar to the peroxide. 
Its specific gravity, according to my observation, is 4>-531. At 
a white heat it lost 13.1 1 per cent., of which 5*725 per cent, were 
water. I am satisfied, therefore, that the discordance in our 
first set of experiments arose solely from your accidentally 
sending me, as a specimen of your new oxide, a mineral which 
was really different. That mixed oxide must I apprehend 
have contained varvicite, as well as the two other oxides. 

The satisfaction which I feel in so agreeably terminating 
our discussion on the Warwick ore, is not a little increased 
by the circumstance of your having confirmed the accuracy of 
my analysis of manganite. The only point of difference be- 
tween us now unsettled, respects the coloured solution of man- 
ganese in sulphuric acid. I have not yet had leisure to ex- 
amine this subject fully ; but as the conditions under which 
our experiments were made arc somewljat diffe‘'enl, it is likely 
we may both eventually be found correct. 

I remain, my dear Sir, yours sincerely, 

Kdwakd Turner. 

To R. Phillips^ Esq. 

XLIII. On the Discovery of Iodine and Bromine in the 

Mineral Waters of England. By 5. Muiiray, Esq.^ E.S.A.y 
F.L.S.^ (^c. 

To the Editors of the Philosophical Magazine and Annals. 

Gentlemen, 

T^R. DAUBENY has, in your last Number, announced 
the discovery of iodine and bromine in some of the 
mineral waters of England, inter alia those of Cheltenham and 

2 0 2 Gloucester. 
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Gloucester. I had long ago discovered iodine in both, the 
quantity in the former being minute, and in the latter im- 
portant. I also found the muriate of ammonia in both: but 
lest Dr. Daubeny shoulil treat a naere assertion as a posthu- 
mous claim, my evidence will be found in the announcement 
enrolled in the columns of the ‘‘Gloucester Journal” and 
other nevvspaj)ers ; and this is also rejcorded in the second 
edition of my Manual of Experiments illustrative of Chemi- 
cal Science^.” At the period in questldii, bromine had not 
been discovered; but since that time I discovered both iodine 
and bromine in the brine springs at Ingestrie, and the fact 
was communicated to Earl lalbot six months ^go. I also 
found bromine in a portion of water which 1 brought from 
the Salines at Bex in Switzerland ; the presence of iodine in 
them had been previously announced. 

In the former case I might also have referred to Dr. Baron 
of Gloucester, and others ; but I trust 1 have said quite enough 
to substantiate my claims to priority, and may merely now 
add, that I repeated a number of interesting experiments some 
months ago on the Breakwater in Plymouth Sound, which 
seemed to me an eligible station for the eudiometrical exa- 
mination of the incumbent marine atmosphere; and it maybe 
here merely necessary to mention that I detected the presence 
of carbonic acid gfes, muriates; and received distinct evidence 
of both iodine and bromine. 

I am. Gentlemen, yours, &c. 

8th September. 1829. J. Murray. 


XLIV. On Measuring theForcc(f Pressure, Bevan, 

To the Editoi'S of Ike Philosophical Magazine and Annals, 
Gentlemen, 

T O the practical mechanic, it is often desirable to ascertain 
the actual pressure produced by various machines and 
instruments, and it is often desirable to do this in spaces too 
small to admit the ordinary machines for measuring the force 
of pressure ; such, for instance, as powerful screw and hy- 
draulic presses, and other machines of that nature. To the 
screw, in all its modifications, there always belongs a very con- 
siderable portion of friction at present not well determined : — 
the proportion of friction to the gross pressure in the hydraulic 
press has not been satisfactorily ascertained. 

Having lately discovered a mode of measuring the actual 
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pressuire, in small spaces, with considerable accuracy, I take 
the opportunity of offering it to the public through your use- 
ful publicatibn* 

If we take a leaden bullet of any determinate diameter, and 
expose it to pressure between plates of harder metal, made 
to approach each other in a parallel position, the bullet will 
be compressed or flattened on two opposite sides in an equal 
degree; provided the lead is pure, the degree of compression 
will indicate the amount of pressure. With a graduated press 
of the lever kind, it will be easy to form a scale of pressure 
corresponding to the different degrees of compression, until 
the ball is reduced to a flat circular plate, of about one-fifth 
of an inch in thickness ; and it will be found that an ordinary 
bullet of about five-eighths of an incli diameter will require a 
pressure^ of near 4000 pounds to effect this degi’ee of flattening. 
Suppose, 'therefore, we wish to measure an actual })ressure sup- 
posed to be nearly twenty tons, we have only occasion to place 
ten or twelve of these balls at a proper distance asunder, so as 
not to be in contact when expanded, and then to measure by 
good callipers, or other suitable means, the compression of 
each ball, either by its thickness or diameter, and afterwards 
add into one sum the particular pressure due to each ball, 
from the scale first made by using the lever press before 
mentioned. ‘ 

By this mode I have ascertained the amount of friction of 
an 'iron screw press, with rectangular threads, to be from 
three-fourths to four-fifths of the power applied ; or the actual 
pressure has not exceeded four or five tons, when the calcu- 
lated pressure, if there had been no fi iction, would have been 
twenty tons. 

The larger the ball, the greater will be the pressure neces- 
sary to reduce it to a given thickness. An ordinary leaden shot 
of one-eighth of an inch diameter will require nearly 100 
pounds to compress it to a flat plate. 

By using a ball of five-eighths of an inch diameter, I have 
found the actual pressure of the common bench vice to be 
about two tons ; when under the same force, if there had been 
no friction, the pressure would have been eight tons. 

In the practical application of these balls, it will be conve- 
nient to make a small impression upon them with a hammer, 
before they are placed between the plates, to prevent tliem 
from rolling out of their proper position ; this operation will 
not be found to interfere with the result, as it is the ultimate 
compression only that is sought, and which is not affected by 
that of a smaller degree before impressed. This property 
will also be found very convenient; for we may use the same 

substance 
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substance several times, by taking care that each succeeding 
pressure exceeds that of the preceding, in the same manner 
as Wedgewood’s pyrometers are used to measure any greater 
degree of heat than what they have been formerly exposed to. 

It may be observed, that the application of these leaden 
balls to determine the actual pressure, will not interfere with 
the regular operation of a press, as the articles under pres- 
sure may be in the press at the same time the balls are used, 
which of course must be placed between separate plates. 

I am, Gentlemen, yours, &c. 

Leighton Bussard, 14th Sept. 1829. B. Bevan. 


XLV. An Abstract of the Characters o/Ochseiiheimer’s Genera 
of ike Lepidoptera of Europe; with a List of the Species of 
each Genus^ and Reference to one or more of their respec* 
five leones. By J. G. Children, F.R.S. L, 4* E. F.L.S. ^c. 

[Continued from page 199.] 

Genus 75. CUCULLIA, Ochs.^ Treitsch. 

CucuLLiA, Schrank. (Curtis, Stephens, Duponchel.) 

/ ^TftiBONOPHOiiiE, Hiibner. 

Legs^ hairy : five-jointed, with a row of spines on each 

side beneath. — Wings superior deflexed, narrow, lanceo- 
late : inferior rather small. — Antennce very long, and seta- 
ceous ill both sexes. — Palpi with the last joint very short, 
cylindrical, truncated and nearly naked ; entire length less 
than that of the head. — Maxilla: nearly twice as long as the 
antenme. — Head rather small, obtuse. — Thorax with an 
elevated crest, forming anteriorly a sort of hood, which par- 
tially covers the head — Abdomen long, often with dorsal 
tufts, and sometimes with a long pointed, or divided apex. 
•^Larva with 16 feet, smooth, moniliform. — Pupa with the 
case inclosing the maxillae, feet and wings elongated into a 
sort of sheath distinct from the abdomen f . 

Species. Icon. 

\.Cwc.Speclabilis^ Hiib. ...Hub. Noct. tab. 120. f. 557. (mas.) 

2. — Gnaphaliiy Hub Hiib. Noct. tab. 126. f. 582. (mas.) 

^ 583. (fern.) 

3. — Abrotani^ Fab Ernst, VI. pi. ccxlv. f. 862. 

^.•^Absirfthiij Linn.... Ernst, VI. pi. ccxlv. f.361. 

5^’^Aftcmisice^ Fab Ernst, VI. pi. eexliv. f. 360. 

* Hence the name of the genus from CuciiUiis (a hood). 
t Characters chiefly from Curtis and Duponchel. 

6. Cue. 
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Species. Icon. 

Q.Caxo* A rgentina^ Fab. Hiib. Noct.tab.119. f. 553. (fcein.) 

T.~^Lactea^ Fab Hiib. Noct. tab. 95. f. 418. (mas.) 

8. — Tanacetu Fab Ernst, VI. pi. ccxlvii. f. 366. 

9. —Dracunculi, Hiib Hub. Noct. tab. 127. f. 586.(mas.) 

10. — JJmhratica^ Linn Ernst, VI. pi. ccxlviii. f, 369. a— -d, 

1 l.—Lactiica^ Fab Ernst, VI. pi. ccxlviii. f. 368. 

12. — Chamomillce^ Fab Hiib. Noct. tab. 54. f. 261. (mas.) 

13. — ChrymnthemU Hiib. ...Hiib. Noct. lab. 149. f. 686. (foem.) 

687. (mas.) 

14. — Lucifiga^ Hiib.. .Hiib. Noct. lab. 54. f. 262. (mas.) 

# 15. — Asteris^ Fab .....Ernst, VI. pi. ccxlvi. f. 364. a. b. 

Curtis, Brit. Ent. vol. i. pb^45« 
Imago et Larva. 

16. — ThapsiphagayUxexi^cXxJ^ — — — 

17. — Blattario!^ Esper Esper. Schm. IV. Th. tab. cliv. 

Noct. 75. f. 4. 

1 8. — Verbasci^ Linn Ernst, VI. pl.ccxlvi. f. 364. a-d. g h. 

19. — Scrophularu^^ Hiib Ernst, VI. pl.ccxlvi. f. 363. 

Genus 76. PLUSIA, Ochs.j Treitsch. 

(Latreillc, Duponchel, Stephens.) 

Plusi^e, Hiibner. , ^ 

Wing$y deflexcd, superior and posterior angles of the upper^ 
very acute and somewhat curved. — Antennco fililbrin in 
both sexes. — Palpi curved upwards above the head, but 
very little surpassing it. — Thorax with two tufts of hair at 
the base. — Abdomen^ crested with tufts of hair on the first 
three or four segments. — Larva w^ith 12 feet, the body 
sprinkled with a few hairs, the head small and the three 
first segments more slender than the rest. — Pupa with the 
case inclosing the maxillae, feet and wings elongated into a 
sheath adhering to the abdomen K 
Obs* Most of the species of this genus arc remarkable for the 
metallic splendour of their superior wings J, which reflect a 
golden or silvery bi illiancy, sometimes from larger or smaller 
bands or plates, sometimes from slender lines or small spots 
more or less resembling letters or accents. 

Treitschke has divided this genus into five families, according 
to the markings of the superior wings. Dujmnchel has 
adopted four divisions of it, on similar grounds, as follows : 

* Cue. alls anticis medio cx albido cinereis, nmrginibus fusccscentibus, 
serie diiplici punctoriim nigrorum. — Ochs, Treitsch, v. pars iii. p. 120. 
f Characters chiefly from Duponchel, Lep, de France, tom, vii. part ii, p. 5, 

4 : Hence the name of the genus, from wAoi/a/oc (dives.) 

1st Di- 
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1st Division. No metallic spots on the superior wings. — PL 
illustris — modesta — consona — cerea. 

2nd. Upper wings with larger or smaller metallic spots of 
undefined forms. — PL orichalcea — chrysitis — aurifera — 
bradtea — cemida—fcstuc^. 

Srd. Upper wings with small metallic spots in the form of 
letters or accents, and the lower wings gray. — PL mya — 
chalsytis — iota— gamma — ni — mterrogationis — accentifera — 
circumjlexa, 

4th. Upper wings as in the third division, but the lower dull 
yellow, with dark margins. — PL ain — microgramma — di- 
vergens. . • 

ThiP species, triplasia^ asclepiadis^ consona^ modesta^ and illus-^ 
trisj were originally arranged by Ochsehheimer in a sepa- 
rate genus, which he called Ahrostola, He, howeverj as his 
successor informs us, after the . publication of the Systema 
Glossatoiim 'Europce^ in his 4th volume, united thorn to his 
Plusice^ in which arrangement he has been followed by 
M.Treitschke. Stephens (Syst. Cat. ii. p. 104.) has revived 
the genus Ahrostola (also adopted by Samouclle, Compend. 
p. 252) for the reception of the British species, triplasia^ 
asclepiadis^ urticce P and ilkistris» 

Fam. a. 

1. PL^??ic/7^jj|5/i^.Hub.... Hiib. Noct. tab.130. f. 597. (mas.) 

Fam. B. 598. (faMn.) 

2. V\,Triplasia^ Linn Ernst, Vlll. pL cccxxxii. f. 578. 

3. — Asclepiadis, Fab Iliib. Noct. tab. 55. f. 268. (foem.) 

tab. 137. f. 626. (mas.) 

4. — Urtic(X, Hiib Hiib. Noct. lab. 15^7. f.625. (mas.) 

Faju. C. 

5. Vl.Celsta^ Linn Ernst, Suppl. pi. viii. f. 262. a — d. 

Fam. D. 

6. PlCo?isonaj Fab Hiib. Noct. tab. 56. f.273. (foem.) 

7. — Modesta, Hiib Hiib. Noct. tab. 76. f.354.cfoern.) 

8. — Illustris, Fab Ernst, VIII.pl. cccxxxiii. f. 583. 

Fam. E. 

Esper.^'... Hub. Noct. tab. 59. f. 189. 

10. — Moneta, Fab.^ ....Ernst, VIII. pi. cccxxxiv. f. 584. 

11. — Concha, Fab* . Ernst, VIII. pi. cccxxxv. f. 587. 

12. — Chalsytis, Hii^ Ernst, VIII, pi. cccxxxiv. f.586. 

13. — Festucce, Liun Ernst, VIIL pi. cccxxxiv. f. 585. 

14. PL Auri^ 

• CiiRYSOPTERA, Latr, — Duponch. — “ Palpi very long, curved above the 

head and very much surpiassiftg iu^Antenms filiform in both sexes. — 

Thorax with two tufts ©f nair at 'th*e base. — Superior and posterior angles 

of the upper wings very acute, 'and slightly curved. Abdomen crested on 

the 
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Species. Icon. 

l^.Vl.Aurifcra^ Ilub..4. Hiib. Noct. tab. 98. f. 463. (mas.) 

15. — Chrysitis^ Linn.... Ernst, VIII. pi. cccxxxv. f. 588. 

1 6. — Orichalcea^ Fab Ernst, VIII. pi. cccxxxvi. f. 589. 

17 . — Bractea^ Fab Ernst, VIII. pi. cccxxxvi. f. 590. 

18. — JEmula, Hub Hiib. Noct. tab. 57. f. 280. (mas.) 

19. — Circumjlexay Linn Ernst, VIII. pi. cccxxxvi. f. 591. 

20. — lotUj Linn Ernst, VIII, pi. rxcxxxvii. f. 592. 

21 . — Gammay Linn Ernst, VIII. pi. cccxxxviii. f.594. 

22. — Nii Hiib Ernst, VIII. pi. cccxxxviii. f.595. 

, 23. — Tnfcrrogatio7iiSi Linn...I>nst, VIII. pi. cccxxxvii. f.593. 

24*. — Ai?7y Hiib Ernst, VIII. pi. cccxxxix. f. 5^6. 

25. — Divcrgc 7 is^ Fab-.... Ernst, VIII. pi. cccxxxix, f. 597- 

26. — DevergcnSi Hiib. .......Hiib. Noct. tab. 107. 1.500. (mas.) 

501. (f(rm.) 

27. — Mia'ogamma^ Hiib. ...Hiib. Noct. tab. 151. f.69S. (foeni.) 

699. (mas.) 

Genus 77. ANARTA, Oc//s., Treitsch. 

(Curtis, Stephens.) 

Leg$^ anterior the shortest, the tibia: with a flat strong spine 
on the internal side, middle and posterior tibiae very hairy 
towards the base, terminated by spurs;*' t0 letter Jiaving a 
pair also above the apex : tarsi very lohg,' j^ie basal joint 
nearly as long as the tibiae. — Wings deflexed ; superior lan- 
ceolate, inferior small. — AntemKc alike in both sexes, rather 
long, slender, setaceous^ covered with scales above, pube- 
scent beneath, basal joint robust, ovate. — Palpi extending 
a little beyond the head, very hairy. — Maxillcc as long as 
the antennae, furnished with tentacula towards the apex. — 
Head very small : eyes small, pubescent. — Thorax not 
crested, covered with hairy scales. — Abdomen short, robust, 
ciliated on the sides and at the apex, — Lai'va naked, with 
16 feet*. 

The individuals of this genus are small, and fly by day, re- 
velling in the sunshine. 

the three or four anterior segments.— iflrm with 12 feet; head small ; three 
first segments of the body smaller than the rest, the latter with angular 
tubercles above. Pupa with the case of the maxiilie, feet and wings elon- 
gated into a sheath, adhering to the abdomen.” 

The individuals (only three) of this genus differ from tl^ true Plusi®, 
principally in the greater development of their palpi; they are ornamented 
with metallic colours, even more brilliant than those of the latter, and the 
larvae of the two genera differ by those of the Chrysoptera having the nine 
posterior segments of the body surmounted by angular elevations.' — Du~ 
ponvhely hep. de France^ torn, vii* parL ii. p. 58. 

* Characters from Curtis, Brit. Ent. iii. pi. 145. 
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Species. . Icon, 

l.hn.Myrtilliy Linn Ernst, VIL pi. cclxxiii. f. 437. 

Curtis, Brit. £nt. 111. pi, 145. 
Larva et Imago. 

‘2, — Cordigcra^ Tliiinb Hiib. Noct. tab. 21. f.^ 99. ffcem.) 

tab. 147. f. 675. (mas.) 

3. -^ — Melaleiicay Thunb Hub. Noct. tab. 77. f. 357. (foein.) 

4. — Viduay Hub Hiib. Noct. tab. 86. f. 403. (focm.) 

tab. 141. f*. 644. 645. (mas.) 

5. — Funebris^ Hiib Hiib. Noct. tab. 92. f. 433. (firm.) 

6‘. — Wien. Verz. Hiib. Noct. tab.64.f, 317. (tocm.) • 
7r — Hcliaca^ Hiib..... Ernst, VIII.pl. cccxlii. f. 606. 

Genus 78. HELIOTHIS, Ochs.y Treitsch (Stephens.) 
Hjeliotiientes, Hubner. 

Wings, anterior broad, generally of lively colours ; posterior 
whitish, or light-coloured with broad, dark margins. — An- 
tenna: long, setaceous . — Abdomen slender, tapering . — Lnrixi 
slender, ta[)ering towards the head and tail ; head speck I(*d ; 
body marked with dark-coloured dots on tlm sides, and va- 
riegated, longitudinal, wavy YmQs.’^MctamoirphQsis subter- 


ranean. 

Species. Icon. 

1. Hel. Ccrdi//, Hiib *.Hub. Noct. tab. 64. f. 31 3. (fcem.) 

2. — Ononis, Fab Hiib. Noct. tab. 63. f. 312. (foem.) 

S^^Dispacea, Linn..... Ernst, VUI. pi. cccxvi. f. 553. 

4. — Scutosa, Fab Ernst, VIII. pi. cccxv. f. 552. 

B.-^Pettigera, Hiib Ernst, VIII.pl. cccxvi. f. 555. 

6. — Armigera, Hiib Hiib. Noct. tab. 79. f. 370. (faBm.) 

7. — Marginata, Fab. . ......Ernst, VII. pi. cclxxxviii. f. 480. 

8. — Purpurites, Hiib Ernst,^VII. pi, cclxxxviii. f. 481. 


Genus 79. ACONTIA, Ochs,, Treitsch, (Curtis, Stephens.) 

Ltegs, anterior with an internal spine on tlie tibiae ; posterior 
pair long, the tibiae spurred at and above the apex : tarsi 
5-jointed, basal joint die longest; claws bifid . — Wings Ybom-- 
boidal or sublanccolate ; cilia rather long. — Antenna: sim- 
ple, slender and setaceous, inserted on the crown of the 
head close to the eyes, covered with scales above, very pube- 
scent beneath . — Palpi curved upward, clothed with close, 
short scales. — Ma, villa slender, spiral, as long as the an- 
tennse, ciliated on the outside at the apex. — Head broad : 
eyes rather large. — Thor'ax obovate, clothed with compact,' 
depressed scales.— rather slender, tufted and ob- 
tuse 
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tuse in the males, subconical in the females. — Larva attc- 


nuateci to both ends ; with 12 feet*# 

Species. Icon. 

1. Acon.Afofo/^, Noct. tab. 77. f. 358. (feem.) 

2. — Aprica^ TeVah Hub. Noct. tab. 80. f. 371. (focm.) 

S.—Cei'intha^i. 

4. — Calorisj Hiib. • ..•••••.•Hub. Noct. tab. 80. f. 372. (feem.) 

5. — Titania^ Esper Esper, Schm. IV. Th. tab. cxc. 

Noct. iii. f. 2. 

6. — Solaris^ Hiib Iliib. Noct. tab. 62. f. 307. (mas.) 

308. (foem.) 

7. — Luctuosa, Hiib Hub. Noct. tab. 62. f. 305. (mas.) 

306. (foem.) 


Genus 80. ERASTRIA, OcTis.^ Treitsch. (Curtis, Stephens.) 

Legs^ anterior tibiee with a small spine on the internal side, 
middle and posterior pairs armed at the apex, and the lat- 
ter, towards the middle also with spines of unequal length : 
tarsi rather stout, 5-join ted ; basal joint the longest : claves 
simple. — Wings nearly horizontal when at rest, forming a 
triangle ; superior with the anterior angle somewhat acute ; 
inferior rather large, rounded.— alike in both sexes, 
inserted close to the eyes on the crown of jthe head, rather 
short, setaceous, scaly above, hairy beneath; basal joint 
elongate, robust. — Palpi porrccted obliquely beyond the 
head, remote, rather slender, covci*ed with scales, slightly 
cxxryeA. — Head short, covered with depressed scales. — 
Thorax not crested, covered with short scales. — Abdomen 
slightly tufted at the apex. — Larva half looper, with 10 
feetj. 

Species. Icon. 

1. Erast.S 2 //jy/zwrcfl, Hub. ...Ernst, VIII.pl. cccxxxix. f.598. 

2. — Gnca^ Hiib Ernst, VIII. pi. cccxxxiii. f.581. 

3. — Argenlula^ Borkh Hub. Noct. tab. 60. f.292. (foem.) 

4. — Fuscida^ Wien.Veiz....FIrnst, VI. pi. ccxxiv. f. 319. 

B.—Quieia^ Hiib ........Hiib. Noct. tab. 103. f.485.(foem,) 

6. — Atralula^ Hiib.... Hiib. Noct. tab. 60. f. 296. (fern.) 

7. — Candidnla^ Hiib Hiib. Noct. tab. 60. f. 295. (foem.) 

8. — Venustida^ Hiib Hiib. Noct. tab. 60. f.294. (mas.) 

9. — Minuta^ Hub.. •••••«. ..Hiib. Noct. tab. 96. f. 451. (foem.) 

* Characters from Curtis. Brit. Ent. vi. pi. 276. 

. t Aeon, alls anticis albis, fasciii^ trihus fusco cccrulcoqiic marmpratis, 
interiiiedia niagis obsolcta: posticis albis. — Ochs, Trcilsch. pars iii. 
p. 240. 

Characters chiefly from Curtis. Brit. Ent. iii. pi. 140. 

2 P 2 10. Erast. 
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Species. Icon, 

10. Erast*iP&i^,. Hiib Hiib. Noct. tab. 96* f- 452. (mas.) 

' » Pyr. tab. 6. f. 38. (foem.) 

11. — Parw«, Hiib ...tHub. Noi3|. tab. 77. f. 356. (Cuem.) 

12. — lOstrina^ Hiib*. .....••.•Hub. Noct. tab. 85. f. 399. (fcem.) 

tab. 142. f. 648. (mas.) Cur- 
tis, Brit. Ent III. pi. 140. 

13. — Cymbalaria:, Hiib Hiib. Noct. tab. 92. f. 432. (toem.) 

Genus 81. ANTHOPHILA*, Ochs,y Treitsch. 

Anthophilj?:, Hiibner. (Acosmeta, Steph.f 

Phytometra, Steph. Noctua., God. Dupondi.) 

LegSy posterior elongated. — WitigSy superior subtriangular, an- 
terior angle acute, generally without the usual orbicular or 
reniform markings ; inferior rounded, with broad fringes. — 
Antcnnce nearly nliforin, faintly pectinated. — Head smooth. 
— Body small. — Larva unknown. 

The insects of this genus fly by day, and enjoy the sunshine. 
Species. Icon. 

\.hxit.AEineay Hiib.:]:... .Hiib. Noct. tab.;75. f. 350. (fcem.) 

2. — Purpurinay Fab Ernst, VIII. pi. ceex. f. 539. 

3. — Communmaculuy Fab...Ernst, VII. pi. ccxciii. f. 494. 

^.—Plaviday Hiib ....Hiib. Noct. tab. 96. f.453. (fa?m.) 

5. — Vespertinay Treitsch...Hiib. Pyr. tub. 24. f. 159. (mas.) 

6. — Glareay Treitsch.J 

7. — Avicenay Hiib Hiib. Noct. tab. 61. f.300. (focm.) 

8. — Inamcenay Hiib Hiib. Noct. tab. 61. f. 301. (mas.) 

302. (fcem.) 

9. ^Caligi7iosay Hiib.ll Hiib. Noct. tab. 100. f. 474. (mas.) 

Genus 82. OPHIUSA, Ochs,y Treitsch, 
AscALEPHiE, Iliibner. (Ophiusa, Steph.) 

Wings'y superior broad, subtriangular, anterior angle acute; 
iiferior rounded, margins deeply fringed. — Antcnnce long, 
filiform, very faintly pectinated, except in the male of the 
last species. — Abdomen long, slender.— ianw wijth 12 feet, 
naked, slender : in their motion they resemble the larvae of 
the Geometridae. — Pupa folliculated; metamorphosis on the 
, ^ound, or subterranean. 

The insects of this {jenus fly chiefly by night, but also, oc- 
casionally, in the day-time. 

’ flos, amo. f Syst. Cat. ii. 110. Gen. 151 and 152. 

• t pHYtoMETRA, Sttph. /. c. sujjra. 

Ant.alit anticis albis,.viridi flavo uudiilalis. — Ochs. Treilsch. v. fjcrr# iii. 
p. 282. II AcaSMETiA^ Steph. L c. suj)/a. 

l.Opl. 
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Species/ Icon. 

Lmoria^ Fab. • * . • Eriist, VIII. pb cccxli. K 600. 

2. — Ludicra^ Hub. . • • • . Hub. Noct. tab. 65. f. 319. (foem.) 

3 , — Vicia^ Hiib.. . . . . HUb. Noct. tab. U5. f. 664. 665. 

(foBiii.) tab, 146. f. 671. 672. 
(mas.) 673. (foem.) 

Ernst, VIII. pi. cccxli. f.601. 

5. — Pastinum^ Treitsch.*. — — — 

6^—Limosa^ Treitsch.. • . . Ernst, VIII. pi. cccxli. f, 602. a. 

T .—Tirt'hcea^ Fab Hiib. Noct. tab. 66. f. 321. (fami.) 

8. — Lunayis^ Fab Ernst, VIII. pi. cccxl. f. 599. 

9. — lllunaris^ Hiib. ..... Hiib. Noct. tab. 122. f. 565. (foem.) 

tab. 124. f, 574. (mas.) 

10. — Punctularh^ Hiib. . . . Hub. Noct. lab. 78. f. 364. (fccni.) 

11. — Algira, Linn Ernst, VIII. pi. cccvii. f. 531. 

12. — Geometrical Fab. . . . Hiib. Noct. tab. 66.‘f. 324. (foern.) 

13 . — Cingularis^ Hiib. . . . Hiib. Noct. tab. 76. f. 352.(fainj.) 

14. — Jiicunda, Hiib. ..... Hiib. Noct, tab. 103. f. 436. (mas.) 

tab. 105. f. 492. (foem.) 

15. — Regularise Hiib Hiib. Noct. tab. 128. f.588. (fa'in.) 

16. — Irrcgularise Hiib. , . . Hiib. Noct, tab. 78. f. 361. (foem.) 

17. — Scapulosae Hiib.f . • . Hiib. Noct, tab. 77. f. 360. (mas.) 

tab. 121. f. 561. (foem.) 

Genus 83. CATEPHIAJ, Oc/^s., Treitsch. 
(CATErHiA, Stephens, Boisduval.) 

WingSe superior dark coloured, with sombre markings: inferior 
at the base light coloured, with a broad dark margin. — 
Antenna: setaceous, slightly Abdomen dark co- 

loured, with tufts of hairs on the posterior segments. 

Species. Icon. 

\,CQ,t.LeucomelaSe Hiib. . . Ernst, VIII. pl.cccxvii. f. 557. 

2. — Alchymistae Hiib. . . • Ernst, VIII. pi. cccxvii. f. 556# 

* Oph, all’s anticis glaucescentibus, obsolete fusco fasciatis, macula reni- 
formi punctisque nigris. — Ochs, Treitsch, y, pars iii. p. 297. 

t Cerocala, Boisduval. Europ, Lepid, Jnd, Mcth , — Duponchcl re- 
marks of this species, that it is quite anomalous, for from the form of its 
palpi, the last joint of which is slender and very long, and from the length 
of the maxillte, it should belong to the genus Erebus Latr. ; but its slender 
body and the very strongly pectinated, or rather plumose antennae of the 
male, denote its place to be with the Phalaenidse. Until the larva, however, 
which as yet is unknown, shall have been discovered, its true situation must 
remain doubtful. Latreille (who makes it an Erebus) is evidently of the 
same opinion as Boisduval, that it may be separated from all tJic hitherto- 
known genera, since he says, “ Les males de quelques csp^ces (of liis 
genus Erebus) “out les antennes pcctinecs,c^ pourraient comtUucr un sous- 
genre propn,'* J luctus. 


Genus 
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^ Genus 84*. CATOCALA*, Ochs^ TreitscJu 

Catogala^ Schrank. (Curtis^ Stephens, Bokduval.) 

' ' * ‘ Blephara, Hiibner. 

Legs long, anterior the shortest; anterior tibicc short, with a 
compressed broad spine on the inner side; anterior tarsi 
much longer than the tibia ?. — Wmgs ample, slightly de- 
flexed; superior subtrigonate ; cilia long, indented. — 
tennce alike in both sexes, long, slender, setaceous , — Palpi 
porrected obliquely, triarticulate, densely clothed with long 
scales . — Maxillce as long as the antennae, ciliated at the 
.apex . — Head rather small . — Thorax large . — Abdomen ro- 
bust, cylindrical, attenuated, tufted on the back at the base 
and tail . — Larva with 16 feet . — Pupa inclosed in a large 
cocoon formed between some leaves f. 

Species. Icon. 

1, Cat6c.2^ajr/m, Linn., . . Ernst, VlII. pLcccxx. et cccxxi. 

f. 563. a — i. 

2. — Elocata^ Esper Ernst,VIILpl.cccxxii.etcccxxiii. 

f. 564«. 

S^'^Nupkiy Linn, ...... Ernst, VIII. pi. cccxxiii. f.565. 

4. — DilectOy Hiib. Ernst, VIII, pl.cccxxv. f.568. g. h. 

5. — Sponsay Linn Ernst,VIII.pl.cccxxv,F,568.a — e. 

6. — Conjunctay Esper. , . . Ernst, VIII. pi, cccxxvii. f. a — d. 

7. — Promissa, Fab Ernst, VIII, pi. cccxxvi. f. 569. 

8. ' — PactOy Linn Ernst, VIII. pi. cccxxiv. f. 567- 

9. — Electay Hiib. ...... Tirnst, VIII. pi. cccx' iv. f. 566. 

10 # — Puerperay Gioma.1; . . Iliib. Noct. tab. 92. f. 435. (mas.) 

tab. 129. f. 594. (focm.) 

1 1. — Nconymphay Hiib, . . . Hiib. Noct. tab. 95, f. 450, (mas.) 

12. — Nymjihccay Hiib Ernst, VIII.pl. cccxxviii. f. 572. 

13 . '-t-Cowwrr 5 «, Esper. .. Ernst,VIII.pl.cccxxvii. etcccxxviii. 

. f.57.L 

14. — Agamosy Hiib Hiib. Noct. tab. 112. f.525. (mas.) 

\5i-^P<iranymphay Linn. . . Ernst, VIII. pi. cccxxix. f. 57.^. 
16: — Nymphagogay Hiib. . . Ernst, VlII. pi. cccxxx. f. 575. 

17 . — ilymenccay Fab. .... Ernst, VIII. p|. cccxxix. f. 574. 

Genus 85. BREPHOS, Or^5., TreitscJu 
Bkepha, Hiibner. (Curtis, Stephens.) 

LegSy anterior rather short; anterior tibke with a spine on the 
bisifle: tarsi liyerjointed , — Wings rather narrow, horizontal 

♦ Kotroi subtus, pulcher. 

f C'haracters froai Curtis. Bnl. Kul. v. pi. 217, 

X Cal^jndurio'lfintomolngico. Torino, 1781. 

when 
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wh^n at rest — Antenna; pectinated in the males ; filiform, 
slender and clothed with long scales in the females. — Palpi 
with three joints, covered with long spreading hairs. — 
Maxillce very long and tapering, witli a dilated membranous 
edge, and tentacula towards the upex.— Abdomen slender. 
— Larva with 16 feet*. 

Species. Icon. 

1. Breph.i^izr/Amffs, Linn.. Ernst, VIIT. pi. cccxxxi. f. 577- 

a. b. e — h. 

2. — Notha^ Hiibi Ernst, VIII. pi. cccxx?ti. f. 577. 

c. (I. k. i. 

Curt. Brit. Ent.III.pl.l 21. (? et ? . 

3. — Puclla^ Esper.' Ernst, VIII. pi. cccxxx. f. 576. 

Genus 86. EUCLIDIA, Och^.^ Trcitscli. 
EucLiDiiR, IlUbncr. (Euclidia, Stephens.) 

JVingSy anterior generally marked with transverse bars, and 
figures resembling mathematical symbols; posterior us\{vd\y 
with blackish macuhe^ and bars, on a yellow ground. — 
Antenna: short, filiform, slightly pectinated in the males. — 
Abdomen slender, rather elongated. — Larva slender, with 
12 feet. — Pupa folliculated ; metamorphosis not subter- 
ranean. 

Species. Icon. 

1. Eucl.AfowogmwmfljHub. Hiit). Noct. tab. 76. f. 353. (mas.) 

2. — Ghjphicay Linn Ernst, VIII. pi. ceexlii. f. 60 i. 

3. — Triquetra^ Fab Ernst, Vlll. pi. ceexlii. f. 605. 

4. — Mij Linn Ernst, VIII. pi. cccxli. f. 603. 

Genus 87. PLATYPTERYXfj Ochs.y Treitsch. 
Platypteryx, Laspeyres, Hubner, (Stephens, Dupoiichel.) 
(Drepana, Stephens. Cilix, Stephens.) 

Wings large, nearly horizontal when at rest, the upper lying 
very little over the under ; summit of the former, in most 
species, MaSoxm.^Antennce short, pectinated in the males, 
ciliated in the females. — Palpi^ inferior very small, and 
nearly conical. — Maxillce short, almost obsolete^ — Head 
small. — Abdomen more or less slender. — Larva with 14 feet, 
naked, terminating in a simple truncated tail, without any 
feet on the last segment. — Pupa sprinkled with white, or 
gray, folliculated, and the. cocoon itself inclosed in a semi- 
convoluted leafj. 

* Characters from Curtis. + rvc latus, ala. 

t Cliaracters from Duponchel, Lepidopt. de France, tom, vii, pari. ii. p. 73. 

Treitschke 
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Tneitschke divides this genus into three families), according 
to the form of tlie. upper wings. 

Fam. A.~Upper wings rounded at the summit. 

Fam. B. — Upper wings with the summit falciform; terminal 
margin entire. 

Fam. C* — Upper wings with the summit falciform ; termjlnal 
margin dentate. 

Fam. a. Species. Icon. 

Hiib.* . . . Hub. Bomb. tab. 11. f. 40. (mas.) 

Fam.B. 

2. PlatSic7dOf Hiib Ernst, V. pi. ccviii. f. 277. 

3. — Cnrvatula^ Borkh. . . . Ernst, V. pi. ccviii. f. 276. f. g. 

4. — Falcula^ Hiib.f. .... Ernst, V. pi. cevii. f. 276. a— e. 

5. — Hamtila^ Hiib.f .... Ernst, V. pi. ccviii. f. 278. 

6. — Unguicula^ Hiib. .... Ernst, V, pi. cevii. f. 275. 

Fam. C. 

T^PlaULacerlula, Hub. . . Ernst, V. pi, ceix. f. 279. 

End of Vol. V. Part III, [To be continued.] 

XLVI. On the Determination of the Forms of the Arbitrary 
Functions •which occur in the Integrals of Partial Different 
Hal Equations. By J. Challis, Fellow of the Camh. 
Phil. tSoc.t. 

^T^HE phaenomena of motiqn of the simplest kind, and which 
have hitherto been treated with the greatest success, have 
required the solution of differential equations between two 
variables, the integrals of which are equations between the 
variables of determinate form, and indicate paths of motion 
which are always continuous lines. The elliptic motion of the 
planets is the most remarkable instance of this kind. But 
another order of phaenomena is presented to us, such as the 
motions of gases and fluids, and the small vibrations of the 
constituent molecules of solids, which require us to ascertain 
the laws of the collective motion of an infiniie number of 
moveable points. At first sight it might appear that the mo- 
tions are of that bizarre and irregular kind, that it is impos- 
sible to submit them to calculation. ’ But nothing in nature 
is indeterminate; and it is perhaps not accidental that the 
order in complexity of the phaenomena corresponds to the 
classification of differential equations which pure analysis 
would establish without reference to the natural facts. The 
theqretical inquiry into the motions I refer to, always con- 

• Cii.ix, Stephens, Syst. Cat. ii. p. 157. . t Duepana, Steph, !. c. p. 156. 

X Communicated by the Author. 

ducts 
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ducts to partial differential equations, that is, to equations be- 
tween three or more variables; and theory recognises at once 
that these motions are not continuous,' — that the path of a 
moveable point is not necessarily given by a determinate 
equation. « 

Little or nothing has been done in this department of 
science by the mathematicians of our own country, who do 
not seem to have considered, that we cannot hope to reduce 
to laws the multitude of facts that observation has accumu- 
lated, and complete our. knowledge of them, without cultiva- 
ting the branch of calculation which corresponds to the nature 
of the facts. The French academicians have shown that they 
are aware of the importance of the subject, by the assiduity 
with which they have of late attended to it. But perhaps the 
information we have hitlierto derived from their labours, is 
hardly commensurate with the skilful and recherche modes of 
investigation they have made use of. And this is observable 
as well in those instances in which the integrations have been 
completely effected, as in those in which they have not been 
obtained under a finite form. It has appeared to me that in 
the former instances an important link in the chain of reason- 
ing has been left out, and its place inadequately supplied by 
the invention of a species of functions (discontinuous), which, 
as pure analysis does not recognise them, cannot teach us any 
thing. This omission, I think, is to be supplied by the deter- 
mination of the form of the arbitrary functions, yrior to the 
application of the integrals which contain them to any specific 
case, and while the origins of the co-ordinates and of the time 
yet remain indeterminate. When the question is about the 
motion of the parts of fluids or solids, this form of the func- 
tions points out the mode of action of the parts on each 
other, which must be an action of a determinate. character, 
and is therefore to be ascertained by a determinate form of 
the functions. For instance, in the discussion of the equations 
for incompressible fluids, contained in the Phil. Mag. and 
Annals for August last, a specific form of the arbitrary 
functions presented itself at once by the manner of perform- 
ing the integration, and indicated a mode of action of tlie 
parts of the fluid on each other, which it was possible to verily 
by referring to a very simple matter of fact. It was shown at 
the same time how to arrive at the form of the arbitrary func- 
tion, in an instance in which it did not immediately present it- 
self. I proceed to employ the same method, to find the form 
of the arbitrary functions in the integral wliich determines the 
small motions of an elastic fluid, in which the pressure varies 
as the density. 

N.S. Vol. 6. No. 31. Oct. 1829. 2 Q 
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For sinG^ljcity I will take the case when the motion ia in 
apace of one (Hmension, and the fluid is solicited by no ex4 
Iraneous forces. Let v = the velocity of the particles at a di- 
stance X from an arbitrary origin, and at a time t reckoned 
from an arbitrary epoch ; s = tlie condensation at the same 
distance, the mean density being 1, and ^ the mean elas- 
tic? forfce. The usual investigation leads to the equations, 


dt^ 


= or 




(0 


dt 


4 * $ 


= 0 ,( 2 ) » = ( 3 ) 


which serve to eliminate the auxiliary quantity <f>, and to de- 
termine v and 


The integral of equation (1) is, 

<p = F, (jr— ^ + flr t) 

Hence i; = F, (x-^a t) + Ji (x a t) 

5 = F, (x-^a t) + f, (x a t) 

As either of the arbitrary functions will satisfy alone the 
equations (1), (2), (3), it will indicate a possible motion, 
though not the most general. It will be convenient to at- 
tend to. this. motion first. By taking F alone, we shall have, 
t? a s tsz F {x — a i)y showing that for a given value of the 
ordinates of the curve whose equation is ^ = F {x at) will 
be proportional at once to the velocities and the condensations. 
After an interv al r the equation of this curve will become, 3^= F 
(j: — a. ^ + t) = F U — a T — a ^) = F a t)u Its form 
must consequently be the same as before, and the values of 7/ 
be identical for the same values of ^ and x : but as .r + a t, 
the value of y which in the former case was at the distance x 
from the origin, will in the latter be at the distance x ar. 
The curve, therefore, or the motion it indicates, will have been 
propagated from the origin in the time r through a r. And as 
this is true whatever be r, it follows that the velocity of propa- 
gation is uniform and equal to a. By considering the llinc- 
tion/^by itself, we shall have t; = ^ as ^ f x at\ and shall 

find that these equations imply a motion of propagation temards 
the origin of x and with the same velocity a. Hence in ge- 
neral the motion of the particles is resolvable into those which 
result from two simultaneous motions of propagation in oppo- 
site directions. As these propagations must nave indejpendent 
cAuseSf it is allo^yable to suppose that in a particular case they 
shall TO exactly alike. There will then be one point at least, 
whei^ the particles have at every instant, in virtue of the two 
ptopagations, equal Velocities hi opposite directions. At 
this point, therefore, the resulting velocity is nothing, and? 
F ( a? — rt /) ( J7 + a /) = 0 whatever be U Let I be its 

■ * distance 
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distance fi'om the ori^n of x, and let a ^ =s z ; then, whatever 
F(;-s) +/(Z + i!) = 0 (A)^ 

Hence by Taylor’s Theorem, 

F (/) +/(/) - (F (/) -/(/)) :r+ (F (/) +/«(i))^-&c.=0 

independently of the value of z. 


Therefore 

F (/) + / (0 = 0 

(1) 


F(/) -/'(/) =0 

(2) 


F'(0 +/"(/) = 0 

(3) 


&c. 

&c. 


These equations are to be satisfied by a consideration of the 
forms of the functions F and so as ^ may have in all the 
same arbitrary value. Equations (1), (3), (5), &c. arc plainly 
satisfied by making /the same as — F. Hence from equation 
(A) F ( Z — 5?) = (Z -H «)f and F (Z) must be a maximum 
or minimum. Therefore F^ (Z) = 0, and equation (2) is satis- 
fied. Eut wc must also have F"' (Z) =2 0, F" (Z) s: 0, &c., that 
is, a function of x is to be found such, that the same value of 
or, which makes it a maximum or minimum, makes all its odd 
differential coefficients disappear. We are consequently led 
to a trigonometrical function, and the simplest is sin (.r + c), 
which both satisfies the condition F (Z — ») = F (Z + z\ and 

gives for the value of Z, | — c, an arbitraiy quantity. Again, 

the only other mode in which any of the equations (1), (2), 
(3), &c. may be satisfied, so that I shall remain indeterminate, 
is by making f the same as F. By this supposition we satisfy 
(2), (4), &c. ; and equation (A) shows, by making a? = 0, that 
F (Z) = 0, so that equation (1) is satisfied. At the same time 
F" (Z) = 0, F"' (Z) = 0, &c. Hence a function of x is to be 
found, in which the value of which makes it = 0, makes 
all its even differential coefficients disappear. The function 
sin {x + d) is plainly applicable ; it satisfies the condition 
F {Jr ^ z) == — F (Z + z)y and gi\es for Z, — d, an arbitrary 
quantity. In two ways, therefore, wc are conducted to the 
same form sin (x + c), or, what is equivalent, sin x. Also, 
every function which will satisfy all the above conditions must 
be included in the general one sin + w, sfii 3 sin 

5 X + &c., containing an unlimited number of terms. But as 
this consists of terms of the same form as sin x, and would in- 
dicate a motion resulting from motions of the kind indicated 
by sin x, we liave a right to conclude that the 'primary forpi 
of the function is sin x. If Pv = the interval between two con- 
secutive points at which the curve, whose ordinates are pro- 

2 Q 2 portional 
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pQTtiopa]; to the velocities and condensations^ cuts the axis 
of X, 

i; = a s s;: 7 W X sin ^ (j? — « for the positive direction of 

propagation. 

w = — as ^ X sin ^ (.r + a /), for the negative. 

A similar reasoning may be applied to the equations for the 
motion in space of three dimensions, to those for vibrating 
chords, and indeed to the equations which M. Poisson, in a 
recent Memoir [Acad, Scicn, tom. viii.), has obtained, by a 
very general consideration of the interior constitution of 
bodies, for the small vibrations which any homogeneous sub- 
stance whatever performs, in virtue of its elasticity. In all 
these instances the same primary form of the arbitrary func- 
tions would be found ; and the universality of the kind of vi- 
bration that this form indicates, affords some kind of reason 
(for none has yet been given) why it has been successAilly em- 
ployed in the undulatory theory of light. 

It is neccssarj^ to know the primary form of the arbitrary 
function in all cases in which the vibrations are immediately 
impressed on the fluid by the fluid itself: for instance, when 
a uniform current blown across the mouth of a cylindrical 
pipe, puts the column of fluid in its interior in vibration. But 
when the vibrations are caused by the motion of a solid in the 
fluid, it will be true that every elementary portion of the mo- 
tion may be considered a very small portion of a vibration of 
the primary kind, and will be subject to the same laws and 
limitations as the primary vibrations ; but the total motion will 
receive its character from the motion of the solid, which mo- 
tion determines for the particular case the form of tlie arbi- 
trary function : for (he equation v a s will obtain with re- 
spect to the fluid in contact with the solid. All this is a con- 
sequence of the discontinuity of the motions, which is suffi- 
ciently proved to exist by the presence of arbitrary functions 
in the integral. 

It may be remaiked that cither of the equations u = « 5, 
i) ■=: — « 5, shows that where s is negative or the fluid is rare- 
fied, the velocity of the particles is contrary to the direction of 
propagation, and where it is condensed the velocity is in the 
direction of propagation. This explains how it is that the 
same disturbance, for instance, the motion of a small solid for- 
ward in the fluid, produces propagations in opposite direc- 
tions. For the solid must conoense one part just as much as 
it rarefies another, but impresses motion on the particles in 
t^e direction in which itself moves; therefore the condensa- 
tions and raiefactions will be propagated in opposite directions. 

The 
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, The two ipstanced I have given of ascertaining the forms 
of arbitrary functions, may suffice to convey an idea of the 
general principles on which a like inquiry is to be conducted 
in any otlier question that is proposed. The nature of the 
question itself musjl: determine the precise manner of the 
process. 

Triih Coll. Cambridge, Sept. 10, 1820. 


XLVIL A Nm Account of the Genus Kalanchde. By 
A. IL Haworth, Esq. F.L.S. 4'C, 

To the Editors of the VhilOi^ophical Magazine and Annals. 

Gentlemen, 

ITEllEUNDEll I send you an improved botanical account 
of the genub Kalanchbe of Adanson, to which I have 
added one new species from the Royal Gardens of Kew. It 
is a very beautiful plant, with deep 3 ^ellow flowers, and was 
sent thither last year from the East Indies by my friend 
Dr. Wallich, who is now actually engaged in a very mag- 
nificent work on Indian plants, in wliich will be figured all 
the more useful and conspicuous species of that interesting 
coiiiUrj^; and towards which the public at large, and more 
especially the botanists of Europe, look forward with the 
highest and most eager expectations. 

Tlie descriptions of this genus and its proper species hereto- 
fore published by myself or others, I have rc-modelled, and 
formed the whole into new sections, to which 1 have added all 
their syiionyma (as far as practicable to me), so as to give a 
monographical sketch of the genus. Hoping the result will 
prove acceptable 4 o your botanical readers, 

1 remain, Gentlemen, your old Correspondent, 

, Chclbca, Aug. .5, 1829. A. H. IIawouth. 


Ordo Natiiralis. CitASSULACEiF, De Cand. Prod. Syst. Vcg. 
3. 895. 

Genus Kalanchbe^ Adanson^ Earn. 2. page 21*8. — De Cand. 
1. c. — Persoun iSynops 1.4 ‘Kj. — Nob. Synops. Slice. 109. 
Vrreia, Kenned tj m BoU Rep. t 21. — Willd. Sp. PI. 2.471. 
Cotyledon is jiars Linn. — Sims in Bot. Mag. 1436. Bio^jon 
in llort. KeWy ed. 2. v. 3. 110. 

Generis Character. 

Calyx 4 (rarissime 5) sepalis, basi ipsa solum concictls, lorato- 
acutis, buperne subpatenti- recur vulis. Cojulla hypocrateri- 

lormis, 
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• fortnis^ 4^(r^sstmd 5-}fida, ladnii^ tubo obve^e clavato^ 
pliis duplb^bk^e^ioribiis.' Stamina 8, horum 4« fer^‘ ad mc-^ 
diiMA .tubif e( i4 alia (erh ad. apicem ejus intense adnata; 
aliquantillum (prope antheras ovato-oblongas) splum libera. 
^SquoMvlm ordinariffi obsolete in IL, v^ ians. Castera non 
examinavi. Carpella (cum stylis contbuantibus) subulata 
interne planiora (et demum interne deliiscentia) ; stigmate 
inconspicuo, per lentem capitulari pallido: seminibus ttume- 
rosis parvis ; sed incipientia oblonga solum vidi. Ohs, — Sitf- 
frutices 1 — 2 pcdales erecti, parum ramosi succulenti, sae- 
j)issimc glabri ; Africani, Sinenses, vel ex India Oriental!. 
Jbolia decussatim distantia carnpsa opposita (£ alternans 
forte cxcepta) dccurrenter grosse petiolata, plus minus 
irregulariter pinnatisecto, vel ovala, dentata serratave ; et 
saepissim^ glaucescentia. Ilores cymosc paniculati tcrmi- 
nales erccti jasminei, saepius flavi, subrufesccntes, vel 
rarissime aibi, inodori, semper aperti. Genus naturalissi- 
mum, speciebus inter se distinctis. 

Specierum Characteres. 

* Foliis phmatisectis, 

eeratophylla, K. (Double-pinnate) foliis pedato-bipinna- 

1. tifidis, inciso-grande dentatis, pallide viridibus, caule 
Tatiibso, 

"Nob, in Revis. PI. Succ. p. 23. — De Cand, Prod- 
Syst Veg. 3. 295.— Planta Anatis, Eumph, 5, 96. 

Habitat in Sina. 

Floret in Hort. Kew, Nov.— Jan. sed flavos flores 
non vidi. St. . 

Obs, Minus erectus quam in sequentibus. 

laciniata, K. (Pinnate-leaved) foliis simpliciter pinnatifidis 

2. glaucis, pinnis grande inciso-dentatis. 

Kalanchbe laciniata* Nob, in Synops. Succ.l 11. — Dc 
Cand, PI. Gr. icon. 100; et Prod. Syst. Veg. 3. 395, 
excluso syiion. llumph,^ quod ad praecedentom per-* 
tinet. — Cotyledon laciniata. Lmn, Sp. PI. 1. 615; 
et Hort. Clifl*. 175, synouyinis confusis. — Cotyl. JVilld, 
Sp. PI. 2. 758. — Cot. afra laciniata, &(?. Boerh. Ind, 
Alt. 1. 28fe. cum icone. 

JIabitat in India, ^gypto? 

Floret in hortis rarissime J jl. Aug. St. *1^ . 

Obs, Minus ramosa qiuim in prsecedente; stricta, 
floribus luteis terniinalibus puniculatisi* 

Ohs^ 
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Ok. C4«ncb<ie Jacinijata Pm* Synop^ 14^1^6 est 
.BryopbyUuoi caJyciuum auctpriagn ^lioruoi*. 

** FoUk smplicibt^f vel in sequentiy rarisstMe tri^ 
vuspidoHs. 

varians. K. (Tri^d Indian yellow) Isevfe ; glauca : foliis 
S. ovalibiiis grandi-dcntatis, supremis qnnndoqiie tricnspi- 
datis. 

Habitat in India Oriental!. St. *2 • " 

Floret Jul. Aug. St. b . 

Obs* Suffrutex, snbsimplcjx ercctiis bipcdalis car- 
nosiis, folio supremo uno alterove plus minus trificlo, 
laciniis lineari-lanceolatis subedentulis, infra bracteas 
distanies omnino tbliiformes integras sensim sensiin- 
que minores. K. alba^ infra sirnillima, floribus majo- 
ribus valde paniculatis. Corolla 4-(rarissime 5-)fida, 
laciniis ovato-acutis flavissimis ; extus, cum tubo an- 
gdlato obclavato sesquiduplo longiore, palKdiores. 
Stamina ut in generico charactcre, stylis altitudine 
staminum 4 iiiferioruin. 

Folia supra saepe obsolete venulosa, suhtiis polita 
avenia laevia nitida; petiolis valde grossis, et ut in 
affinibus superne canaliculatis. Dignoscitur optirae 
folio supra dicto tricuspidato, liujiis laciniis lateralibus 
integris, terminali apicein versus paucldentato. 
crenata, K. (Large oval-leaved yellow) foliis oblongo-Iaii- 

4. ceolatis, grandi-crenatis ; creiiis subindfc duplicatis. 
Kalenchbe crenata. Nob, Synops. Succ. 109. — Ka- 
lenchde Vercd, Persoon Synops. 1. 446.-^Kal. crenata 
De Cand, Prod. Syst. Veg. 3. 395. 

Vereia crenata, Kennedy in Bot. Rep* 1. 21. — 
Willd. Sp. PL 2. 471. 

Cotyledon crenata . — Sims in Bot. Mag. 1436. 

Telephium africanum. Plulc. Aim, 228. f. 3. 

Habitat in Africa, prope Sierram Leonem. 

Floret Aug. Sept. St. 1? . 

Obs. Flores effuso-paniculati (lav! ; vel saeplus pa- 
nicula minore, cum foliis minus vel vix duplicato- 
crenatis. 

acntijlora. K. (White-flowered Indian) foliis lato-lanceo- 

5. latis crenatis glabris, crassis : corollm attenuata* al- 
l)entis, laciniis oris acutiusculis. 

Kalanchbe acutiflora. Nob, Synops. Succ. 109.— Z)<r 
Cand, Prod. Syst. Veg. 3. 395. 

Vereia acutiflora. Ken^iedy in Bob Rep. 5(50. 

Habitat in Indifi Orientali. 

Floret 
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. Floret Aug^ Sept. St. T 2 • 

Obs. Flores eyinosfe paniculati, et quam in prioribus 
graciliores miiiores aciitiqresque. 

lanceolata. K. (The villous Arabian) foliis lanceolatis apice 

G. crenatis, caiile peclunculis cahxibus corollisque villo- 
sis, cyma paiiiciilata- 

Kalanclibc lanceolata. De CciruL Prod. Syst. Veg. 
S. G9G. 

Cotyledon lanceolata. Forsk, Descr. 89. 

Hahiiat in Arabia. . 

Ohs. Non vidi. Flores dicuntur flavo-rubcntes. 

alternans, K. (Alternating Arabian) foliis orbiciilato &pathu- 

7. latis integerrimis, paniciilis glabris. De Cand, Prod. 
Syst. Veg. 395. — Cotyledon orbiculata, Forsk, Cat. 
secundum DeCandolle, 1. c. 

Habitat in Arabim niontium rogione media. Non 
vidi. Non est Cotyledon alternans, Nob, in Siipp. PI 
Succ. p. 28 ; qum mutavi in Cof^ledoncm maculatam^ 
in llevis. PI. Succ. 21. 

rotundifolia (pale nifescent Cape) stricta, gracilis: foliis cras- 

8. sis ; iinis rotundatis, superioribus obovatis siibinto- 
gris ; floribus parvis pallidt'j rufescentibus aiireisve. 

Kalenchde rotundifolia. Nob, in Philos. Mag. Jul. 
1 ^ 5 . p. 31. — De Cand, Prod. Syst. Veg. 3, 396, 

Crassula rotundifolia. Nob, in Philos. Mag, Sept. 
1824, cum descriptione caulis foliorumque solum. 

Habitat ad Caput Bonse Spei, ubi legit amicus Dorn. 
Bowie. 

Floret hyeme, at adhuc imperfecte, apud nos. St. 1? . , 

Obs, A. K. JEgyptiacd discrepat, foliis minus deu- 
tatis rotund ioribus, calyce magis adpresso. 

cegyptiaca, K. (Orange ^Egyptian spathulate) foliis obo- 

9. vato-spathulatis crenatis, infimis obtusis subconcavis, 
superioribus acutis, cyma paniculato-subconferta. Dc~ 
Cand, Prod. Syst. Veg. 3. 395. et in PI. Gr. 1. 64. 

Obs, Flores non vidi : sed secundum De Cand, 1. c. 
aurantiaci, pedicellis pubcsccntibiis in planta hcrbacea 
et eadem authoritate, est Cotyledon nndicaulis, V((hl, 
Symb. 2. 59, et Cotyledon integra, Mcdik, Coimn. Pal. 3. 

, p. 200, t. 9 ; et Cotyledon deficieus Forsk. Descr. 89. 

Habitat in JEgypto ad Moiiteni Melhaii. 

De Cand, 1. c. 

Floret Aug. Sept. St. 11 . 

spatliulata, K. (Chinese yellow spatinilate) foliis obovalo- 

10. spathulatis crenatis glabris, iufnnis obtusis, superiori- 

. bus 



Notices respecting New Books. ' SOS 

bus acutis, cyma paniculata laxa. Be Cand. in PL 
Grass, t 65, et Prod. Syst Veg.*3. 395.— JVoJ. Revis. 
PI. Slice, as. 

Cotyledon liybrida. Ilort. Pay. — Cotyl. spathiilata. 
Poirct Suppl. 2. p. 373, secundum Be Cand. 

Habitat in Sina. 

Floret Aug. Sept. Si. 7/. 

Obs. Plores non vidi, sed secniulum Be Cand. 1. c. 
flavi, “ qua notfi facile distiuguitiir a prcccdentc, ciii 
v.ilde affiiiis .” — Folia apud nos duplo latiora quam in 
priore, sed minus crassa, et obsoleU; solum crenata. 


XL VI II. Notices respecting New Books. 

The Injhicncc of Climate in the Prevent io7i and Cure of Chronic Dis* 
cases, 7)iore pariicularhj of the Chest and Digestive Organs; com^ 
prising an account of the principal places resorted to by Inxmlids in 
Enifand and the South o}' Europe; a comparative cst mate of their 
respective merits in particular diseases, and General Directions for 
Invalids xchilst travelling and residing abroad : xmih an Appendix 
containing a Scries of Tables on Climate. By James Clark, M.D. 
Member of the Royal College of Physicians of London, SfC. 

I T lias been remarked by the late Dr. Young, tliat in proportion 
as both the medical and meteorological sciences become founded 
on a firmer basis, it cannot be doubted that their beneficial cfiects 
will bo more and more experienced, as well in the preservation of 
health as in the treatment and cure of diseases.” 

The work before us must be regarded as one of the most important 
eftbrts which have as yet been made toward the verification of this 
assertion of the philosopher, whose death has so recently deprived 
our country of one of its brightest ornaments. 

The influence of climate in the prevention and cure of diseases 
is, to borrow the words of Dr. Clark, “ for many reasons a sub- 
ject of peculiar interest to the inhabitants of this country. To the 
inclemency of our seasons we arc justified in attributing some of 
our most filial diseases ; and many others of great frequency, if 
they do not derive their origin immediately from our climate, are 
at least greatly aggravated by it. 

‘‘Among this number may be ranked pulmonary consumption, and 
some other fatal diseases of the chest: scrophulous affections; 
rheumatism ; disorders of the digestive organs ; liypochondriasis, 
and a numerous train of nervous disorders, &c. For the prevention 
of some, and the cure of others of these diseases, a temporary re- 
sidence in a milder climate is the best and often the only effectual 
remedy which we possess.” 

Our countrymen are generally sufficiently willing to make trial of 
a therapeutic^ agent, so peculiarly congenial to our national taste. 
The necessity of correct and sufficient directions, with respect both 
N.S. Vol. 6. No. 34. Oct. 1829. 2 R to 
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to the course to be pursued, and the season at which the journey 
is to be taken, has therefore been very frequently experienced by 
the patient or his family; and the physician consulted on the 
occasion must almost as often have felt that the difficulty was 
transferred rather than removed by tlie reference to Jiim. — The 
reason is obvious. Few even of our most travelled physicians 
have themselves visited a sufficient number of the places usually 
resorted to by invalids, or remained at them for a sufficient length 
of time, to enable them to form correct opinions of their com- 
parative merits. 

Those who have not travelled, must of course derive their in- 
formation on the subject from occasional opportunities of convers- 
ing with those who have, and from the incidental, necessarily in- 
complete, and often prejudiced remarks scattered through the pages 
of almost innumerable tourists. 

The medical character of particular places, with reference to 
the single point of temperature alone, is under the influence of so 
many causes, that it is notorious that very imperfLct notions can 
be formed from the mere consideration of* latitude. J^fany tra- 
vellers have been careful to note the height of the thermou/'tei* 
and barometer at different places during the period of their stay; 
but such records, though by no means to bo despised, cannot give 
an idea of the thcrmometric range which forms a most important 
feature in the medical characters ot climate. A pretty good, 
but somewhat emi)iiical mode of judging of tlie character of a 
spot, with respect to climate, consists in the examination of its 
Flora; hut there is so much dilforence between the constitutions 
of vegetables and animals, that, however desirable sucJi observa- 
tions may be as collateral evidence, it cannot be sate, in the selec- 
tion of the residence of an invalid, to trust to conclusions drawn 
from them alone. 

In the work before us. Dr. Clark has endeavoured first to point 
out the physical characters of the climate at the different places of 
whicii ho treats, as drawn from meteiu'ological registers. Of these 
the Doctor’s own researche.s, aided by the contributions of his 
friends, have enabled liim t** collect no inconsiderable number. Still 
it must be confessed that much remains to be done uitli respect to 
this point. There are many places in which no regisiers have been 
kept; and in some, imperfection in the instriimeiiLs has conspired 
with other causes to render further observation desirable. 

In the second place the author examines what has been the re- 
sult of experience as to the effects produced by the climate: and 
finally, from tlie combined results of the two preceding sources ol 
iufromation, lie endeavours to deduce the characteristic medicinal 
qualities of each particular climate. 

Of a large proportion of the places noticed in the work, Dr. 
Clark speaks from his own personal observation but where this 
advantage has been wholly wanting, or liut imperfectly possessed, 
lie has invariably derived his information from authentic and va- 
1 liable sources. 


The 
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The treatise is divided into two parts. In the first part the author 
describes the peculiarities of climate in most of the situations 
which are likely to be resorted to by British invalids for the benefit 
of their health. He commences by a few remarks respecting the 
climate of London and its vicinity, and the accidental causes by 
which it is modified. The south coast of the island is next spoken 
of; and the respective merits of Hastings, Brighton, Gosport, 
Southampton, and the Isle of Wight, are particularly examined. 
From the south the author proceeds to the .south-west ; and Tor- 
quay, Dawlish, Exmouth, and Sidmouth in Devonshire, and 
Fenzance and Flushing in Cornwall, obtain .articular attention. 

Penzance not only possesses a mean annual temperature at least 
equal to that of any other place in this country; but, as the author 
proves by reference to meteorological registers, has the important 
advantage of presenting a rrmch greater equability of temperature, 
both with respect to the diurnal and the annual range of tlie ther- 
mometer, not only than any other spot in this country, but also 
than the south of Euroj)e, or any other situation with which it lias 
been coivipared, Mad(‘ira alone excepted. 

In the duration of the same temperalure, as shown by the mean 
variation of .successive days, the climate of Penzance excels all the 
northern climates, and nearly equals Home and Nice in this respect; 
but as comjiared with Madeira, its temperature from day to day 
varies twice as mucli. In the ^pring it loses its siijicriority of cli- 
mate; and in April and May it appears decidedly inferior to the 
coast of Devonshire, and very much so to the south-west of France. 

The merits which the district of Penzance possesses, with respect 
to temperature, are not accompanied b}' proportionate advantages 
in the other elements of climate 'fhcrc falls at l^enzancc nearly 
twice as much rain as in London: the annual average at the former 
place being 41, and at the latter only 25 inches ; it is also liable to 
violent and Ireqiient storms of wind. 

Bath, Bristol, Clifton, and Cheltenham, are afterwards noticed, 
as belonging to the western district of this island. 

In treating of the parts of Prance which are resorted to by in- 
valids, Dr. Clark divides them into two districts, that of the west 
and south-west; and that of the south-east. In the former he 
particularizes Paris, and iu the latter, Montpelier, Marseilles, Aix, 
and Hycres. 

To Nice the Doctor has devoted a distinct chapter, and then pro- 
ceeds to speak of the climate of Italy. From Iiis long residence 
in that country, with the best of opportunities for seeing and learn- 
ing the inlluence of dificrent spots upon invalids of various de- 
scriptions, he has been able to state much from his own obser- 
vation and experience. This chapter is therefore particularly in- 
teresting. 

Those who have recourse to a journey to Italy for the benefit 
of a milder winter, are necessarily exposed to the inconvenience 
of a proportionally hotter and longer summer, unless they take 
the precaution of rccrossing the Alps to avoid it, or return to 

2 R 2 those 
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those spots in which local peculiarities conspire to counteract its 
influence. To the merits of these two plans, and to the mode of 
carrying them into execution, the Doctor has devoted one chapter, 
in which he also takes occasion to notice the climate of Switzerland, 
and the advantages which it offers to invalids. 

The last chapter of the first part of the work is devoted to Ma- 
deira ; although we cannot subscribe to the remark of Dr> Adams, 
when he says with reference to patients sent to this island, <<that 
in cases of tubercular or scrofulous consumption, if the patient 
does not saunter away his time, after you have advised him to 
leave England, we can with certainty promise a cure;'’ yet in most 
respects, the medical climate of Madeira appears to be superior to 
that of any other place witli which it has been compared. For 
equability of temperature it is pre-eminent ; and although, as its 
latitude would have led one to presume ^ priori^ the annual fall 
of rain is considerable, this is very much confined to particular 
seasons, and admits of a very large proportion of fine days. A 
great and almost peculiar advantage to be found in Madeira is, 
that it is perhaps equally calculated for a summer as for a winter 
residence. The mild character of the climate appears to be ac- 
companied with a corresponding degree of health to the inhabitants 
of Madeira. The peasantry, though as hard worked and badly 
fed as in any part of the world, arc said to be as fine, healthy, 
and robust a race as are to be seen in any country. This island 
is almost exempt from the diseases peculiar to warm climates, and 
little subject to many of those which arc common in more north- 
erly countries ; yet it must be confessed, that of the patients 
who take refuge in this most favoured spot, a large majority 
fail to derive from it the benefits whicii they anticipate. In in- 
cipient cases the greatest advantages have been obtained from a 
visit to Madeira ; but with respect to those which are confirmed, 
we cannot refrain' from repeating the remarks of a very intelligent 
resident physician, Dr. llenton, as quoted by Dr. Clark. 

“ When consumption has proceeded to any considerable extent, 

I should consider it the duty of a medical attendant, not only not 
to advise the adoption of such a measure, but most earnestly to 
dissuade from it those who from hearsay evidence of the recovery 
of others in circumstances similar to their own, may feel disposed 
to fly to it as a last resource.” 

Patients who might really have derived much benefit from climate, 
have been too often sent abroad without proper directions respect- 
ing the situation most suited to their complaints, and altogether 
uninslructed respecting various circumstances, a due attention to 
which could alone render the best selected climate beneficial to 
them. 

The second part of the work before us is designed to lessen and 
remedy this evil, by presenting some valuable dietetic instructions, 
and by an inquiry respecting the nature of the maladies which 
are likely to be benefited by climate ; and by pointing out the 
varieties of those diseases to which the peculiarities of diflbrent 

situations, 
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situations^ with reference to their climates, appear particularly 
adapted. 

Were we to attempt an analysis of this part, in which the author 
treats of disorders qf the digestive organs^ of consumption, of disorders 
qf the larynx, trachea and bronchea, gout, chronic rheumatism, general 
delicacy qf constitution in childhood and youth, premature decay at a 
more adiifinced period qf life, and qf disordered health from hoi cli^ 
mates,^yfc should far exceed our prescribed limits, and at the same 
time be encroaching on the province of the more exclusively medi- 
cal reviewer. 

We must not however take leave of the volume without strongly 
recommending it to our readers; and remarking, that, whilst it con- 
tains much valuable information for the professional man, the style 
and matter are such as to fit it tor the general reader, and render 
it extremely attractive to those who, either on their own account 
or on that of their friends, feel a special interest in the curative or 
prophylactic influences of climate. 

XLIX. Proceedings of Learned Societies. 

ROYAL ACADEMY OF SCIENCES OF PARIS. 

March 2. — J^fANU SCRIPTS presented to the Academy: Tables 
for teaching arithmetic, by M. Fabret. — New obser- 
vations respecting a method which will admit of weavers working in 
all kinds of apartments, by M. Dubui. — Upon a portable reflective 
compass for observing the diurnal variations of the horizontal needle, 
by M. Babinet; and a scaled packet by the same. 

M, Duineril, in the name of a commission, gave a favourable ac- 
count of the memoir by MM. Villerme and Edwards, on the influence 
of temperature on the mortality of new-born infants. 

M. Mirbel, in the name of a commission, gave « disadvantageous 
report on M. Aiguebelle’s new processes for drawing, which he terms 
homography. 

MM. Cuvier, Fourier, Poinsot, Gay-Lussac, Th^nard, and Desfon- 
taines, were constituted a commission to name candidates for the ap- 
pointment of foreign associate, vacant by the death of Dr.Wollaston. 
— M. Cagnard-Latour read a memoir on the action of acids upon 
carbon. — M. Jobert read a dissertation upon a lower jaw of the An- 
tracotherium, discovered on the right bank of the Allier, in the de- 
partment of Puy-de-Dumc. — M. Poisson presented a notice relating 
to the imaginary roots of transcendental equations. 

March 9. — Manuscripts presented: A letter from Dr. Cottcreau 
on the advantageous employment of chlorine gas in phthisis. — 
Considerations on the true croup, and means of cure when at the 
worst period, by M. Bertonneau.— On a new mode of breaking the 
stone, by M. Heurteloup. — A sealed packet of new surgical instru- 
ments, by M. Tanchou. — A letter from M. Le Gigant, to obtain the de- 
cision of the Academy respecting some precious stones which are in his 
posse.ssion. — A letter (rom M. Babinet on his method of determining 
the intensity of terrestrial magnetism at l*aris. — M. Fourier presented 

a fresh 
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a fresh notice relating to the imaginary roots of transcendental equa- 
tions. — M. Hericart dc Thury gave a notice respecting overflowing 
wells.— M. Cuvier, in thenameofa commission, gave an advantageous 
account of the labours of M. Ileynaud, surgeon of the Chevrette, 
during a voyage to India. — M. Pouillct read a memoir respecting the 
measurement of high temperatures in degrees of the air thermometer. 
— M. Rozet read a googno.stic notice respecting some pa<s of the 
departments of Anleuqes and of Belgium. 

March 10. — Maniishripts:, A letter from M. Baudelocque re.spect- 
ing the extraction ot infants with improved forceps. — Ideas on the 
formation of the diamond by M. J. Baruffi of Turin. — Description of 
an apparatus employed by M. Oottcreau for the administration of 
chlorine. — A new method of proving gunpowder, by M. Barrt^. — 
MM. Chevalier and Langlume on trials by means of a siliceous stone. 
— A new method of curing stammering, by M. Sene d’Usez. — Me- 
chanism for travelling in the air, by M. Masucci of Rome. — Various 
letters from MM. Quoy and (biymanl, on the voyage of the Astrolabe. 
— Letters from MM. Tuurnal ct Marcel de Senes, on tl:e bones dis- 
V'overcd in the caverns of Bisc. — On the a))j)lication oi '^aylor’s 
theorem to the solution of numerical equations, by M. C'auchy. — On 
the relative organic structure of antediluvian animals, those mentioned 
in history and of the present time. — M. Silvestre, in the name of a 
commission, gave a favourable account of tlie experimee.ts made by 
M. Bonafous of Turin, upon the comparative advantages of the leaves 
of the wild and grafted mulbeny trees. — M. Cuvier, in ilic name of a 
commission, made an advantageous report respecting the collections 
and designs in natural liLstory, recently brought from Lgypt by 

M. Rifaut. 

March 23. — Manuscripts: A letter from M. Berlaii on the ne- 
cessity of re-vaccination. — A notice respecting the lightning conduc- 
tors put up in la V^ice dc V’alencienne by M. Barn', of the Artillery. 
— On certain oscillatory motions, produced by the ores of the island 
of Elba. — Extract of a letter from M. Humboldt to M. Arago, on the 
phaeriomcna of the magnetic needle. — Description of a new genus of 
the family Geraniaceae, by M« Cambassides. — A letter from Dr. Lassis, 
announcing new facts coniirmatoiy of his ideas respecting the epi- 
demic of Gibraltar. — Some details by Mr. Warden, on part of the 

N. W. coast of the United States, near the river Colombia. 

The Academy proceefled to the election of a foreign associate. 
M. Gibers had 39 votes, Mr. Dalton 14, and M. Plana 1. — M. Cauchy 
reported that M. Duchatcl’s memoir on the division of an arc into 
any number of equal j)arts, was unworthy of any notice. — M. (ieolFroy 
Saint- Hilaire read the lirst part of his memoir on the rcLations be- 
tween the structure of antediluvian and present animals. 

March 30. — Manuscript communications : A letter from Dr. Lalle- 
mand of Montpelier, stating that he cured a large rupture of the blad- 
der by a suture. — Monograph of the amphipodes crustaceac, by M. 
Milne Edwards. — Memoir on the geological division of territories, by 
M. Jdbert, Sen. — A report was read resj)ectiug the powder magazine 
of Bayonne, which was struck by lightning — A report by M. Poinsot, 

rc.spccting 
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respecting a memoir by MM. Dubois- Aym 6 and Higeon, on the de- 
velopment^ of plane curves 5 it contained nothing new, but some 
varied examples, which may be useful — A report by M. Cauchy on a 
work by M. Paulet, relative to the theory of numbers, which con- 
tained nothing worthy of attention. 

MM. Despretz and Cagniard-Latour terminated the sitting by 
reading two memoirs 3 the former on the modifications which metals 
undergo in their physical properties by the copibined action of heat 
and ammoniacal gas j the latter on the cause df the sounds which are 
produced by blowing with the mouth. 

April 6 . — Letters and Manuscript inemous: A letter from M. 
Quoy on the geological collections made during the voyage of the 
Astrolabe. — Lithographic [)roofs retouched after the first impressions, 
by a |)rocess invented by MM. Chcvallier and Langlumd. — A memoir 
by M. Uobert, |)hysician to the Lazaretto of Marseilles, on the iden- 
tity of the epidemic of Paris and of a disease known in the Antilles 
by the name of giraffe or Colorado, — A letter from M. Seriillas on the 
iodide of azote. — A note relative to lloberval’s method of tangents, by 
M. Duhamel. — A letter from M. Julia-Fontcnellc, containing an ana- 
lysis of an Italian work by Dr. Trevisan, on the mortality of new-born 
infants. —A memoir on the condensations and linear dilatations of 
solid bodies, by M. (’auchy. 

April 13. Lexers and Manuscript memoirs: A memoir by M. N. 
Le llanif, on the annual motion of the earth. New observations on 
the yellow fever, by M. Leymerie. — A notice respecting the longevity 
at the commencement of the l!)lh century, by M. Lenoiston of Cha- 
tiJiiuneuf. — A letter from M. Scrullas, announcing that the chloride of 
a/ote of chemists is a chloride of azotized hydrogen. — Description of 
a new lighting apparatus by MM. (laly, Caralat, and Dubain. — M. 
lihiiuville gavi? an aecouutof the description of the whale cast on shore, 
in the dcjiarlment of tlie eastern I’ynmecs, which MM. Farines and 
Carcassonne had sent to the Academy. — M. Cuvier reported on the 
memoir of M. Roulin re.specting a new sjiecies of Tapir, which he 
had found in America. — M. 'IVssier gave a verbal account of a work 
published by M. Le Vicomte d'Hareourt, inti tied Hefleetions on the 
agricultural and commercial state of the central provinces of France.” 
— M. Poisson gave a favourable account of M. tie Pontecoulant’s 
memoir relating to the part of the inequalities of Jupiter and Saturn, 
which depends ujion the square of the |fcrturl)ating force, — M. i'ois.son 
read a notice on the intimate constitution of fluids. 

L. Iniclligcnce and. Miscellaneous Articles, 

DKRIVATION OF THE VVOUl) TUKODOLiTE, 

A Constant llEyVOFU wishes to know the derivation of the 
word T/icodoiitc ; the derivation given in Jolinson’s Dictionary, 
from ^BOLu) I see, and long, not being quite satisfactory 

cither as to the formation of the word, or as the name of an instru- 
ment for measuring horizontal angles. — AnJ likewise whether the 
in strument is of British or of French origin. 


TRErA- 
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preparation of urea, by m. henry, jun* 

Add a slight excess of siibacetate or hydrate of lead to fresh urine j 
the precipitate contains the salts formed by the union of the me- 
tallic oxide with the acids of the salts of the urine, and a compound 
produced by the combination of the mucus and a great part of the 
animal matter, with the hydrate or subsalt employed 

The decanted fluid is treated with diluted sulphuric acid slightly in 
excess, to separate all the lead, and to act afterwards during evapo- 
ration upon the acetates of soda and lime which may be formed. 
After having separated the white precipitate, the liquid is quickly 
evaporated, and animal charcoal added during ebullition. When the 
fluid is clear, it is to be strained through a fine cloth, and evaporated 
to about one third of its bulk 3 on cooling, the liquor frequently be- 
comes a yellowish acicular crystalline mass, consisting of much urea 
and some salts. The crystals when drained and pressed are to be 
added to those produced by evaporating the mother water, also simi- 
larly treated 3 being thus deprived of the brown viscous matter which 
enveloped them, the crystals are to be treated with a small quantity 
of carbonate of soda, to decompose any acetate of lime wuieh may 
remain, and they are then to be digested in alcohol 3 the solution 
filtered and distilled leaves urea, which may be re-crystallized by so- 
lution in water and evaporation. -- JownmZ de Plicmnacie, April, 1829. 


A NEW PYROMETER, BY M, POUILLET. 

This instrument is an oval vessel of platina, soldered to a tube of 
the same metal of known capacity : this vessel communicates with a 
graduated tube, so that the increase of volume occasioned by the rise 
of temperature may be immediately read. To use this pyrometer, 
the platina vessel is to be placed in the furnace, the temperature of 
which is to be known 3 the original volume of the air or gas contained 
in the instrument being knovyn, the temperature is determined by the 
increase of its volume. — Ibid. 

POISONING BY CHEESE. 

Dr. H. L. Westrumb oi Hameln, found that seven persons were 
poisoned by decayed or damaged cheese ( fromage passe, Jromage gdte), 
M. Sertiirner analysed this cheese and found in it a peculiar acid, 
which appeared both to him and to M. Westrumb to be the poison- 
ous principle 3 the analysis was performed with ether and alcohol. 
Three different substances were obtained from the cheese : viz. 

I St. Caseate of ammonia. 

2dly. An acid fatty, or resinous cheesy, matter. 

3 clly. An acid but less fatty matter. 

These substances, tried separately upon dogs and cats, showed that 
the first was the least poisonous, the third more so, and the second 
the most poisonous of all. The symptoms occasioned by the poison 

• This deposit, well washed and treated while hot with solution of enr- 
bonote of potash, yields a liquid, from which a large quantity of uric acid 
may be precipitated by excess of muriatic acid. 


in 
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in these animals were similar to those occasioned in man 3 they were 
at first nervous, and then followed by intestinal inflammation. One 
phsenomenon especially remarkable, w^as the production of an enot- 
mous quantity of ammoniacal ga’s in the intestines; this resulted from 
an organic secretion, for the fatty poisoning matters did not contain 
any ammonia whatever — IhicL June 1829- 


bromide 4OF CARBON, BY M. SERULLAS. 

To form this compound, two parts of bromine are to be added to 
one part of periodide of carbon, and just enough solution of potash 
is to be added to cause the iodine, set free, to disappear; the liquid 
bromide of carbon which will appear at the bottom of the solution, is 
to be separated by a funnel or otherwise, but without washing with 
water, and allowed to stand until it has become quite clear ; during 
this lime a quantity of iodate of potash, in crystals, will rise to the 
surface ; the clear fluid beneath is to be withdrawn, and put into a 
weak solution of potash, for the purpose of decomposing a little prot- 
iodide of carbon formed at the same time ; a little bromide is also 
decomposed, but that which remains is soon left in a pure state. 

This bromide very much resembles the protiodide of carbon ; they 
are both heavier than water, have at first the same appearance under 
its surface, the same ethereal and penetrating odour and sweet taste; 
botli arc liquid, and when washed with solution of potash to remove 
the impurities, both are colourless. 

The differences bctvvccn llie bromide and the iodide of carbon arc 
as follows : the first becomes solid, hard, and crystalline, at 32^'’ Fahr., 
and reuuiins solid lit) to 4/*'^ j the Litter n maios fluid at the lowest 
tomp(M*atures. The first when heated in a spirit flame, gives red va- 
pours, the hitter violet vajiours j neither burns with flame*, but the 
fluid liyilrocarbnvet of bromine does burn with flame. Neither of the 
two appears to act upon water, but a little alkali added, causes their 
decomposition slowly. 

The analogy wbich exists between the compounds of i lilorine, bro- 
mine, and iodine, is very remarkable when these bodies ire combined 
with carburetted hydrogen or with carbon. 

Jst. Three ethers, considered by M. Chevreul as hydrochlorate, 
hydrobromato, and hydriodatc of carburetted hydrogen. 

2 nd. Chlonne and Carbon, Two chlorides of carbon, one solid and 
the other liquid, possessing a camphorated aromatic odour. 

3rd. Dromine and Carbon. One bromide of carbon, which is fluid, 
of an ethereal jjcnetrating odour, solidifying at 32° Fahr., tastes very 
sweet. 

4th. Iodide and Car bon. Two iodides of carbon ; one solid, crystal- 
line, with a strong aromatic saffron-like odour; the other fluid, with 
a penetrating ethereal odour ; both swTet to the Uiste. 

5th. Chlorine and Carburefied Hijdrof'en. flyclrocarburet of chlo- 
rine, but ought to be termed rhloride of carburetted liydrogcn : this 
compound is liquid, has an ethereal odour and a sweet taste. 

6 th. Bromine and Carburetted Hydrogen. Hydrocarburet of bro- 
mine {bromide of carburetted hydrogen). This substance is liquid, has 
N. S. Vol. 6. No. 34 -. Oct. 1829. 2 S a very 
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a very sweet smell j solidifies at about 20° Fahr. ^ its taste very 
sweet. 

7th, Iodine and Carhuretted Hydrogen, Hydriodide of carbon of 
Faraday (iodide of carburetted hydrogen). This is solid, crystalline 
an aromatic odour and sweet taste. 

The composition of the iodides of carbon is given as follows : — 
Protiodide, Periodide. 

Iodine 1 atom *99528 Iodine 3 atoms 2*98584 

Carbon I -00462 Carbon 2 *00924 

Annales de Chim, et de Phys. xxxix. 225, 


PREPARATION OF PIPERINE, 

The following is M. Vogel’s process and result ; — Sixteen ounces 
of coarsely powdered black pepper was digested in double its weight 
of water for two days, five times in succession, and the residue 
strongly pressed and dried. It w^as then digested for three days in 24 
ounces of hot alcohol ; the fluid pressed out, filtered, distilled and 
ultimately evaporated to a syrup. The impure crystals uf piperine 
deposited on cooling, were washed with ether, to remove resin, then 
dissolved in three times their weight of hot alcohol, sixty grains of 
animal charcoal added, the liquid filtered and evaporated sponta- 
neously, when 1 1 0 grains of pale yellow crystals of piperine were ob- 
tained. On repeating this process with the residue of the maceration, 
seventy grains more were obtained. 

According to other experiments, it appears that the green acrid 
resin in the pepper, which in the above process was dissolved by the 
ether, is the active and febrifuge principle in pepper, rather than 
the insipid piperine. — Braude's Archives, vol. iv. p. 221. — Quarterly 
Journal, June 1829. 


Analysis of arsenjate of iron. 

M. Boussingault has analysed the arseniate of iron, which occurs 
in a vein of auriferous hydrate of iron, in decomposed porphyritic 
grunstein at Loaysa near Marmato, in the province of Popayan. 
The results are as follows : — 


Arsenic acid 

45*8 

Or freed from the 

gangue 

Peroxide of iron 

31-7 

Arsenic acid 

49 6 

Oxide of lead 

00*4 

Oxide of iron 

34*3 

Water 

15-6 

. lead 

00*4 

Alumina 

02*6 

Water 

16-9 

Silica 

05‘0 



Oxide of copper 

(traces) 


101*2 


101*1 




The increase of weight probably arises from the peroxidation of a 
part of the iron. — Annales de Chim. et de Phys. xli. p. 75. 


SUGAR FROM STARCH, 

M. Weinrich says, that from one to two parts of sulphuric acid 

for 
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for each 100 parts of potatoe fctarch is sufficient, if the heat ap- 
plied be a few degrees above 212® Fahr.^ and also that then two or 
three hours are sufficient to give crystallizeable sugar. He applies 
heat in wooden vessels by means of steam . — Quarterly Journal, 
June 1829. 

AMMONITES IN CALCEDONY, FROM HAYTOtt? 

We have received from Mr. Shirley Woolmer, of E.vcter, two com- 
munications respecting the occurrence of ammonites in calcedony 
from Hay tor. In one specimen^ bearing also crystals of quartz 
and haytorite (some of the latter of a crimson hue), and red blis- 
tered manganese” is stated to be yellow ammonite of one-fourth 
of an inch in diameter, with three circumvolutions also “ six am- 
monites of two circumvolutions, three of which are very discernible 
with a glass; the others are rather obliterated.” Besides these, in a 
small round cell is ** a black ammonite, with two circumvolutions.” 
Mr. Woolmer observes, that “ the external character is that of the 
Cornu Ammonis, with evident whirls and ridges ; similar ones were 
discovered by Harenberg in Germany, hardly perceptible except with 
a glass 3 they are very abundant in many specimens 1 have of Haytor 
calcedony. I extracted several of them, but they were so brittle 
that they crumbled to pieces on my attempting to try an experiment 
upon them ; the nearest approach to them ivS in the 3 rd volume of 
Parkinson’s Organic Remains, plate xi. fig. 26’, 27, 28. These 
figures are more distinct, but of the same character.” 

ACTION OF MURIATIC AND SULPHURIC ACID UPON HYDRO- 
CYANIC ACID. 

M. Kuhlman states that he has sometimes preserved hydrocyanic 
acid, prepared according to M. Gay-Lussac’s process, for some 
years without alteration, whilst at other times it has decomposed 
within a week of its preparation. To determine the causes which 
accelerate or retard this decomposition, the action of muriatic acid 
was tried upon the hydrocyanic. 

When these acids were mixed, the bottle which contained the 
mixture was sprinkled with fine cubic golden yellow-coloured cry- 
stals in twelve hours 3 some of the crystals were hopper-shaped, like 
common salt. Several of the crystals were less deeply coloured, and 
those which were precipitated by longer contact were quite colour- 
less. The liquor retained its limpidness, and was diminished nearly 
to one half by the formation of the crystals. 

The experiment was repeated by mixing equal quantities of the 
two acids, the hydrocyanic acid being recently prepared. No yellow 
crystals were obtained, probably on account of the excess of muriatic 
acid 3 but a great quantity of colourless crystals was obtained, 
which resembled those procured towards the end of the former ope- 
ration. 

These white crystals were heated in a glass tube, and converted 
into a white vapour, which condensed in a powdery form 3 potash and 
lime separated ammonia from them, they were very soluble in watei, 

2 S 2 and 
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and nitrate of silver gave an abundant precipitate in the solution ; 
they appeared to be entirely muriate of ammonia. The yellow cry- 
stals obtained in th» first experiment became colourle’ss when heated, 
and the colour was probably owing to an excess of hydrocyanic acid : 
no gas was evolved when the acids were mixed. 

Sulphuric acid added to the hydrocyanic gave no crystals until the 
mixture was heated 3 by this operation an Inflammable gas, pro- 
bably carburjetted hydrogen, was plentifully evolved 3 the mi.xture 
remained colourless, and on cooling solidified into u colourless cry- 
stalline mass, which was sulphate of ammonia. — Annales de Chinne, 
xl. p. dd I . 

NEW PRINCIPLE OBTAINED FROM ALBUMEN. 

M. Couerbe exposed a concentrated solution of white of egg to 
the air, the lempeiature varying from 32 ‘^ Faliv. to several degrees 
below it. The albuminous mass, without coagulating, became rather 
thicker, and at the expiration of a month it gave a membranous 
network in considerable abundance, and a fluid, upon which but few 
experiments were made. During this time no putrid gas was 
evolved 5 the fluid yielded carbonate of ammonia by decomposition 3 
this circumstance proves that it is to be considered as the animal 
part of the albumen. The network membrane, which was most par- 
ticularly examined, possessed the following properties : — it is solid, 
white, translucid, and of a niembrano-foliaceous structure 3 it is in- 
sipid and inodorous, and easily reduced to powder. 

Exposed to the action of heat, in a tube closed at one end, it de- 
composed without fusing, and gave'all the products of a non-azotized 
body : during calcination, it swells up and gives a light voluminous 
charcoal, which it is difficult to incinerate. UHien treated with oxide 
of copper in a proper apparatus, it yielded merely carbonic acid and 
water. 

Cold water does not dissolve the smallest portion of this mem- 
brane 5 it merely remains between the foliaceous lamince and softens 
it 3 boiling water swells, without dissolving it, divides it a little and 
gives it the appearance of an insoluble mucilage 3 it is not acted upon 
by alcohol, sulphuric aether, or acetic acid, cither hot or cold. At 
common temperatures it merely swells in concentrated sulphuric 
acid 3 but it is carbonized on the slightest application of heat, and 
gives an agreeable aromatic odour 3 the mixture is insoluble in 
water 3 the acid only combines with it, and the carbon is precipi- 
tated or remains partly suspended. In the cold, nitric acid acts but 
feebly upon it, but when heated the membrane is dissolved, with the 
evolution of nitrous gas. Hot muriatic acid is the best solvent of 
the new substance 3 the solution is colourless, and does not become 
turbid by cooling 3 when water is added to the solution, it becomes 
of an opake white, and deposits a pou ler of extreme tenacity. 

Subjected to the action of potash and heat, the membranous sub- 
stance^dissolves 3 the solution is decomposed by muriatic acid and 
becomes turbid, hut docs not give any deposit in twenty-four hours. 
Ibid, p. 323 . 
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LIST OF NEW PATENTS. 

To E. Gallow'ay, King-street, Borough, Southwark, for improve- 
ments in steam-engines and machinery for propelling vessels. — Dated 
the 2nd of July, 1829. — (i months allowed to enrol specification. 

To J. Perkins, Fleet-street, engineer, for improvements in machinery 
for propelling stcan>vessel.s. — 2nd of July. — G months. 

To T. Kelby, Wakefield, York, clerk, and H. F. Bacon, Leeds, 
gent., for their new or improved gas-lamp burner. — 2nd of July. — 
6’ months. 

To U. Crab*tree, Halcsworth, Suffolk, gentleman, for his machine or 
apparatus for propelling carriages, vessels, and locomotive bodies. — 
-I'th of July. — G months. 

To M. Knowles, Lavender-hill, Battersea, Surrey, spinster, for her 
improvement in axletrees, and mode of applying the same to carriages. 
4th of July. — G months. 

To W. North, (iuildford-place, Kennington, Surrey, .surveyor, for 
an improved method of constructing and forming ceilings and parti- 
tions for dwelling-houses, warehouses, vvoiksliops.or otlier buildings, 
in order to render tlie same more secure against fire. — 4tli of July. — 
2 months. 

To G.K.Sculthorpc, Rubert-street, Chelsea, Middlesex, gentleman, 
for improvements on axles or axletrees, and coach and other springs. 
4th of July. — G months. 

To J. C. Dannioll, Limpley, Stoke, Bradford, Wilts, clothier, for 
improvements in machinery applicable to dressing woollen cloth.- — 
8th of July. — G months. 

To W, Ramsbottom, Manchester, shape-maker, for improvements 
in power looms for weaving cloth. — 8th of July. — 6 months. 

To W. Leeson, IVirmingham, for improvements in harness and 
saddlery, part of which improvements are applicable to other pur- 
poses. — 8th of July. — G months. 

To M. Poole, Lincoln’s-inn, Middlesex, gentleman, for improve- 
ments in the apparatus for raising or generating .steam and currents 
of air, and for the application thereof to locomotive engines and other 
purposes. — 8th of July. — G months. 

To T. Salmon, Stoke-ferry, Norfolk, maltster, for his improved 
malt-kiln. — 9th of July.— *6 months. 

To J. Chesterman, Sheffield, mechanic, for improvements on ma- 
chines or apparatus for measuring land and other purposes. — 14 th of 
July. — 6 months. 

To G. Straker, South Shields, Durham, ship- builder, for an im- 
provement in ships’ windlasses. — 25th of July. — 2 months. 

To L. Quetin, Great Winchester-street, London, professor of ma- 
thematics, for his improved vehicle, or combination of vehicles, for 
the carriage or conveyance of passengers and luggage. — 25th of July. 
—6 months. 

To F. H. N. Drake, esquire, Colyton-house, Devon, for improve- 
ments in tiles for covering houses and other buildings. — 25 th of July. 
—6 months. 

To 
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To J. Nicholls, Pershall, Stafford, gentleman, for improvements in 
the lever, and the application of its power.— 25th of July, — 2 months. 

To J. Bates, Bishopsgate-street, merchant, for his improved method 
of constructing steam-boilers or generators, whereby the bulk of the 
boiler, or generator, and the consumption of fuel ’are considerably 
reduced. — 1st of August.— 6 months. 


METEOROLOGICAL OBSERVATIONS FOR AUGUST 1829. 


Gosport^ — Numerical Results for the Month, 

Barom. Max. 30-36 Aug. 2. Wind S.W.— Min. 29-32 Aug. «0. Wind W. 
Range of the mercury 1-04. 

Mean barometrical pressure for the month 29*963 

^aces described by the rising and falling of the mercury 7*340 

Greatest variation in 24 hours 0-600. — IShimber of changes 15. 

Therm. Max. 74° Aug. 7- Wind S.E. — Min. 46^ Aug. 16. Wind N.W. 
Range 28°. — Mean temp.of exter. air 60°*47. For 31 days with G in S161'40 
Max. var. in 24 hours 19°-00— Mean temp, of spring-water at 8 A.M. 54-33 


De Luc’s Whalebone Hygrometer, 


Greatest humidity of rhe atmosphere in tlie morning of the 23rd ... 95° 

Greatest dryness of the atmosphere in the afternoon of the 21st... 48 

Range of the index 47 

Mean at 2 P.M. 62°-2.— ]\fean at 8 A.M. 69o-3.— Mean at H P.M. 73-5 

of three observations each day at 8, 2, and 8 o’clock 68*3 

Evaporation for the month 2-85 inch. 


Rain in the pluvianieter near tJie ground 3-33 inch. 

Prevailing winds, S.W. and W. 

Summary of the Weather. 

A clear sky, 2; fine, with various modifications of clouds, 14; an over- 
cast sky without rain, 8; foggy, i ; rain, 6^. — Total 31 days. 
Clouds. 

Cirrus. Cirrocumulus. Cirrostratus. Strjitus. Ciuimlns. Ciiimilostr, Nimbus. 


16 


28 

0 

21 

27 

19 


Scale of the prevailing 

Winds. 



N.E. 

E. 

S.E/ 

S. S.W. 

W. 

N.W. 

Days. 


i 

3 

2 8 

8 

54 

31 


General Observations . — The first part of this month to the 12th was to- 
lerably fine, with occasional showers and brisk winds'; the remainder was 
wet, very stormy, and a most critical time for getting in the wheat crops in 
this and in the adjoining counties, but which, under difficult circumstances, 
has been generally effected without much injury. ' 

The characteristics of the month being reversed to those of August in 
general, the state of the weather of late has become proverbial. The 
maximum heat in the shade here is only 74 decrees, which occurred on 
the 7tb and 9th ; and on several mornings hoar frost was seen in the grass 
fields before sunrise. 

The mean monthly temperature of the external air is three degrees and 
one-fifth lower than the mean of Angust for the last fourteen years. 

The mean temperature of September for the preceding five years, is one 
degree higher than that of the prd&cnt month ; nor have we experienced 
so cold, wet, and windy a summer since the memorable one of 1816; but 
yet it must be acknowledged that fine ripening weather has intervened, 
and that the copious showers having been of short duration and followed 

by 
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by brisk winds, less injury has been sustained by the crops than would 
otherwise have occurred. 

The short summer we have had may be properly referred to the first part 
of June, and the latter part of July ; but we only felt the glow of summer 
on two or three days of the former month, and the thermometer in the 
shade has only once reached summer heat; viz. on the 3rd of June. 

The gales from the S.W. and W. on the 18th, 19th, 22nd, S3rd, and 
27th instant, were scarcely ever felt stronger in this latitude ; they were 
probably an extension of those tremendous hurricanes that arc felt so 
powerfully at sea in the West Indies at this season of the year, but blew 
with the temperature of a boreas in this country in April. From this un- 
genial state of the weather the barley is not yet ripe in many places ; and 
some of the wheat on low and moist lands has no doubt been damaged 
before it was housed; yet as the price is falling in the markets, it cannot 
have been much injured. 

Considerable atmospherical changes have been indicated throughout the 
month, by the sudden elevations and depressions of the mercury in the 
barometer; an instrument whose workings, by means of the mutable pres- 
sure of the atmosphere, may have been consulted with advantage by agri- 
culturists in so changeable a period. 

Should the weather now set in fine, the barley and oats may yet be got 
in uninjured, and the corn crops generally in the northern districts be ga- 
thered in with greater facility and less trouble than in the southern. 

The atmospheric and meteoric phenomena that have come within our 
observations this month, are one lunar and two solar halos, six meteors, 
three rainbows, lightning and thunder on tlie 19th and 27th ; and twelve 
gales of wind, or days on which they havb prevailed ; namely, one from the 
North, one from the North-cast, one from the Eolith, live from the South- 
west, two from the West, and two from the Nortii-west. 


REMARKS. 

London, — August 1,2. Very fine. Fine morning: stormy and wet in 
the afternoon. 4. Cloudy, with showers. 5, Fine, 6. Hazy and warm. 
7, 8. Very fine. 9. Cloudy: sultry, with heavy rain at night. 10. Wet 
morning: very fine. 1 1, 12. Very fine. 13. Fine, with showers. 14, 15. 
Stormy and wet. 1 6. Fine. 1 7. Very fine : rain at night. 1 8 — 5o. Cloudy, 
with showers. 21 . Very fine. 22. Cloudy: stormy rain at night. 23, 24. 
Stormy and wet. 2.'5. Very fine. 26 — 28. Cloudy during the day, with 
rain and strong gales at night. 29. Fair, but stormy. 30. Fine, 31 . Cloudy. 

Penzance. — August 1. Clear. 2. Clear: sonic rain at night. 3. Fair: 
misty. 4, 5. Fair. 6, Rain. 7. Clear. 8. Fair. 9. Fair : rain at night. 
10. Fair: clear. J 1. Clear. 12. Fair : rain at night. 1 3. Showers : rain at 
night. 14.Showcrs. 15.Fair. 16. Clear. 17. Fair: rain at night. 18. Rain. 
19. Clear; showers. 20. Rain; fair. 21. Fair: showers. 22, 23. Rain. 

24. Fair; showers. 25. Fair. 26, Rain. 27. Showers. 28, 29. Fair. 
30. Clear. 31. F'air. On the 2ath of this month the maximum of the re- 
gister thermometer was 57°, which was lower than it had been in August 
for twenty-two years previous. 

Boston, — August 1, 2. Fine. 3, Cloudy: rain a.m. and p.m. 4, Rain and 
stormy. 5. Rain. 6 — 9. Fine. 1 0. Fine : rain early a.m. 11,12. Fine. 
1.3. Rain. 14. Cloudy. 15. Cloudy: rain early a.m. 16, Fine; rain p.m. 
17. Fine. 18. Cloudy : rain early a.m. 19. Stormy. 20. Cloudy. 21. Fine. 
22. Fine: rain p.m. 23. Cloudy; rain p.m. 24. Rain : rain early a.m. 

25. Cloudy. 26. Fine. 27. Stormy: rain early a.m. : rain at night. 28. 
Stormy. 29. Cloudy. 30. Fine. 31. Cloudy. 
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LI. On the 'Deviation oj a Fadiv<r Bndif the Vertical to 
the Ear Ms Surface, By W r .ith, Esq, 

To the Editors of the Philosojduc J. I{^a::,h2c and Annals, 

Gentlemen, 

•^HE problem of determining tlwi devi:.Mioi< of a body from 
the vertical to the earth\s surface at a g \en point when 
let fall from another given point abo^^e it, has exercised the 
talents of the greatest mathemntichiivs. En?( rson in this 
country, and Laplace in France, have su..^essivc!;' considered 
it, and given solutions ; — the former in h,. rOy problem 

198; the latter in the Bulletin dcs Srierr,.^, <0. "' 3 , 

The solutions are obtained on the of the earth 

being a sphere, which may be (onsider d j s.Ijv accurate; 
since the difference for the spheroid ^ niu d in this case 
be quite insensible. Indeed, ihediflert t , ellect arising 

from the centrifugal force being derived f' n the ord inate to the 
polar axis of a spheroid of small eccentrici. ,, such as the earth, 
instead of the cosine of the latitude to radius unity, must be 
very slight. The ratio of the centrifugal to gravity at the 

equator is expressed by ^ (Phil. Mag. Old Series, 

vol. Ixiv. p. 163). Now if r be the radius of the equator, it 
will be (Phil. Mag. vol. ii. New Series, p. 54.) 20921178 feet. 
But if r be the radius of the inscribed sphere, it will be 
20853184 feet : and taking /», the length of the pendulum, at 
3*2511 feet, we should havey= 0*003455 in the one case, 
and jf' = 0*003444 in the other, or 

about and respectively. 

N.S.VoI.6. No. 35. Nor. 1829. 2T Hence 
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Hence the difference of the effects of centrifugal force in 
the case of the earth being a spheroid Instead of a sphere is 
very small. The effect of the centrifugal force at the equator 
being about of that of gravity, it decreases on approach- 

ing the poles upon the whole, though the direction becomes 
most favourable at 45° for thow’ing a body towards the poles, 
thus making it deviate slightly from a due east course. 

Let P E p Q be a section of the earth considered a sphere, 
Pp the polar axis, and EQ the equator; 
then OQ: a b:: the centrifugal force at 
Q : to the centrifugal force at b. But 
O Q : J : : radius : cosine of the lati- 
tude, or the centrifugal force at the 
equator is to the centrifugal force at any 
latitude as radius is to the cosine of that 
latitude. 

Again, Ob: ab::bc:bd = ~~ As O b is constant, 

b d varies a by^bc. But b c varies as a 5 ; therefore h r/, that 
part of the centrifugal acting in opposition to gravity, varies 
as a 5^, or as the square of the cosine of the latitude. In like’ 



manner Ob:Oa::hc:cd ^ 


O uy.be 

~or 


and since O i is con- 


stant, c d varies as O « xbc. But b c varies as a b, or as the 
cosine of the latitude, and O « as the sine ; consequently that 
part of the centrifugal force, at right angles to the direction of 
gravity, tending to move the body nearer the poles than the 
point directly under that from which it was dropt, varies as 
the product of the sine into the cosine of the latitude. 

Let X be the sine, then 1 is the cosine, therefore 

td will be a maximum when x{\—x^'^ is a maximum, or 
when the latitude is 45°, and then sin x cos = 0*5 or But 

i X = -—j-'y therefore the maximum effect of centrifugal 

force to throw the body towards the poles is only of the 

effect of gravity. Hence if A denote the deviation directly 
eastward arising from the earth's rotation combined with the 
action of gravity, then the tleviation northward or southward 
from the effects of centrifugal force will be expressed by 

A xy* X sin A. X cos A (a) 

in which A is the latitude. 

Let d A X / X sin A X cos A, then by the composition of 

forces D = as the triangle so formed, having the 

hypothenuse the diagonal of the parallelogram, is a right-an- 

gled 
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S led plane triangle, and consequently the amplitude towards 
le north or south of east may be readily obtained, ^ 

If the heavy body fall an English mile or 5280 feet in the 
latitude of London, A will be 2*89 feet only, and sin X x cos A 
= 0*4872; whence 

d = 2*89 X 0*4872 X 0 0035 = 0*0049 or 0*005 nearly, and 

D= 8*3521 4-1)^0002^ = 2*8900045. Consequently has 
almost no effect to increase D, while the direction must like- 
wise be nearly due east, and tlxerefore both these corrections 
may in every case be omitted. 

Emerson gives D = (1) 

in which D is the deviation, d = \/ — ; »/, the given 

height follen through ; the cosine of the latitude ; r, the 
radius of the earth ; c, 3*141593, the circumference of a circle 
to diameter unity; the time of the rotation of the earth 
about it saxis; and f z=i \ g z=. 16*1 feet; consequently if the 
formula be written at full length it becomes 

2 2rc / m 

D = r— ; X — — X 7« X V (2) 

3r-fw t f ^ ' 

which evidently is far from being convenient in practice. 

Since the quantity vi must in general be very small in com- 
parison with 3r, it may be neglected without sensible error, 
and then 

D=-|-X~XJ»X pV (3) 

If in this formula we write A for D, h for sin 6 for j?, 
and ?i for equation (3) becomes 

A = -y « sin fl \/ (4) 

which is the formula of Laplace given in the Bulletin des 
Sciences^ No. 75, and is therefore almost identical with that of 
Emerson publislied in his jllgebra many years before. 

It appears that the formula may be very simply obtained in 
the following manner. Let a be the altitude in feet from which 
the body is let fall, r the radius of the equator, or even the 
mean radius of the earth, and the circumference of a circle 
to diameter unity. 

The circumference of a circle at the height a is 
2^(r-i-a) = 2irr + 27ra 


at the surface 27rxr = 2 vr 

Difference, or A = 2 ^ (5) 


the distance which a point at the height a describes more than 
at the surface during one rotation oi the earth. 

2 T 2 By 
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By dypamics s =a or in this case « s= ig/*, there- 
fore ^ = n/“ (6) 


The earth performs a rotation about its axis in 23’* 56™ 4*® 
or 86,164 seconds. Let this be represented by q\ whence 

q\2ira%\ s/ TT- ^ 7“= V T" (7) 

* hs Z is z ^ is ^ 

the difference between the arcs in the time of fall. But the 

body in falling describes a small portion of an ellipse, which 

on account of its minuteness may be considered parabolic, as 

shown in our ordinary treatises on Natural Philosophy, 

(Leslie’s, vol. i. p. 128.) of which the contained area is two- 

thirds of the circumscribing rectangle ; wherefore, 


D = f X 




This formula gives the deviation at the equator. In a given 
latitude A from what precedes, 

D = I X — X cosX\/ ^ cos X s/ — ... (9) 

^ e ^ is 3e ^ is ^ ^ 

Let ~ = ky and formula (9) becomes 


D = ^ cos A 

is 


As it requires a fall of a considerable number of feet to pro- 
duce a sensible change in the deviation, \ g may be taken at 
16 feet, which introduced into formula (9) gives 


— cos A f 


Now, calling = K, we shall have, finally, 

D =5 K cos A tr I (B) 

an expression remarkably simple. 

This formula is well adapted for logarithmic calculation, in 
which case it will become 

Log. D = const, log. 5*084702 -f log. cos A + f log. a ... (C) 
Let Emerson’s example be solved by this formula, in which a 


is 5280 feet, and A is 51° 30^ 

Constant logarithm 5*084702 

A = 51° 30' N. log. cosine . . . 9*794150 
a = 5280 feet logarithm .... 3*722634 

half same log 1*861317 

D= 2*9026 feet (Sura; 0*462803^ 


This result differs in a slight degree from Emerson’s, which 
is 2*88 feet; but the difference may be accounted for by his 

taking 
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taking 21,000,000 feet for the radius of the earth, instead of 
20,920,000. This is involved in his solution, as well as the 
assumption that the earth performs a rotation in twenty-four 
hours instead of 23*^ 56^ 4?% which in conjunction will pro- 
duce the slight effect just noticed. I am yours, &c. 

Edinburgh, Ocf. 1, 1829. WiLLlAM GaLBUAITII. 


LII. An Abstract of the Characters o/'Ochseiiheimer’s Genera 
of the Lepidoptera of Europe ; with a List of the Species of 
each Genus^ and Referen^'e to one or more of their respec^ 
tive Ico7ies* -By J. O. Ciiildiien, E»R.S. L, ^ E, E,L,S, ^c, 
[Continued from page 296.] 

Genus 88. ENNOMOS, Ochs,^ Treitsch, 

(Ennomos, Geometra, Pericallta, Bradypetes, 
Macaria, Stephens. Macaria, Curtis. 
Ennomos, Aventia, Philobia, Timandra, Epione, 
Eurymene, Rumia, Angerona, Diiponchcl.) 

Wmgs not, or scarcely at all, deflexed when at rest ; the /w- 
ferior with a prominent angle at the posterior margin ; the 
underside generally ornamented with lively colours . — LarvOy 
with the body tubei’cular, tapering towards the head, which 
is prominent, rather broad, and depressed. — Pupa follicu- 
lated, not subterranean ; generally changes in a slight web 
attached to the leaves of plants. 

Ohs, The preceding long list of synonyms shows sufficiently 
the concurrent opinions of many authors as to the neces- 
.sity of breaking down this genus into several new' ones ; and 
M. Treitschke himself seems to admit their accuracy, since 
he has adopted no less than five families or subdivisions to 
receive the species, according to the form of the wings, 
their markings, &c. demonstrating how inefficient, even in 
his own estimation, are the very meagre characters which 
(as above) he has prefixed to the genus. 

Fam. a. — Fore wings horizontally extended, — bind wings 
rounded. 

Fam. 13. — Fore wings extended, — hind wings angular. 

Fam. C. — All the wings indented. 

Fam. D- — Crescent-shaped markings or maculae on the disc 
of the fore wings. 

Fam. E. — All the wings indented, — the dentations of the fore 
wings particularly strong. 

We shall, as usual, give tne characters of the new genera (if 
published) In foot-notes, as the respective species occur on 

which 
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which thej^ b^ve been established; and as we are now en- 
tering on the PHALiENiD^, (Phal^nites, Latr.) we shall 
also in this place insert the characters of that tribe, as given 
in the beautiful and eminently useful work begun by the 
late M. Godart, and, since his death, continued with in- 
creasing ability and excellence by his successor M. Dupon- 
^hel. PllALiENIDiE. 

This tribe was originally composed of the true Phalmnae, or 
Geometrae, and those species which M. Latreiile has since 
separated from them under Laspeyre’s genus Platypteryx : 
the following characters apply therefore solely to the 
former. 

ffings entire, or without fissures, generally of a slighter tex- 
ture, and larger in proportion to the body than those of the 
BoMBYciDiE or WocTUiDJE, horizontally extended, or 
scarcely deflexed, when at rest ; no orbicular or reniform 
spots (the usual distinguishing markings of the Noctuidae) 
on the upper wings ; the lower wings very little folded at 
the internal margin when hid by the upper. — Antenna: se- 
taceous, sometimes simple* in both sexes, sometimes pecti- 
nated or ciliated, in the males. — Longer palpi always cover- 
ing the upper^ in form pretty constant, often very velvety, 
and very little, or not at all porrected beyond the head. — 
Maxilla more frequently membranous than horny, in the 
greater part of the species more or less projecting, but al- 
niost or altogether wanting ifi the rest. — Thorax more fre- 
quently velvety than squamous, never crested, nor tufted. — 
Abdomen generally long and slender, except in certain fe- 
males. — Larva naked or only furnished with a few short 
hairs ; always loopersy whatever the number of feet^ which 
varies from ten to fourteen, including the anal, which are 
never wanting ; the six anterior, and four posterior feet only, 
used in walking. — Metamorphosis very various. — Duponch^ 
Lep, de France^ tom. vii. part. ii. p. 97. 

Fam. a. Species, Icon. 

l.Enn.^7<?.rw//zr/a, Hiibn... Ernst, V. pi. ccx. f. 280. a. b. 

%^Cordiaria, Hubn. Hiibn. Geom. tab. 8. f. 38. (mas.) 

tab. 66. f. 342. (foem.) 

3. — Adspersaria^ Hiibn.. ..Hiibn. Geom. tab.39. f.206.(mas.) 

Fam. B. 

4^.^Tin.Notataria^ HUbn.f.Hiibn. Geom. tab. 11. f. 53.(mas.) 

tab. 61. f. 316. (feem.) 

5. Ehn. 

* As seen by the naked eye : examined with a lens they never appear 

simple or filiform.*— 

t Phxlobia, Duponeb. — ** Antermm slightly pectinated in the males, and 

simple 
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Species. Icon. 

5. 'EiTiti.Lituraria^ Hiibn.*..HUbn. Geom. lab. 1 l.f.54. (mas.) 

* tab. 61. f. 314. (foem.) 

Curtis, Brit. Ent. III. pi. 132, 

6. — Signaria^ Hiibn Hiibn.Geom.tab.Gl.f.SlS. (fcem.) 

7. — Alternaria, Hiibn. ...Hiibn.Geom.tab.Gl.f. 315. (foem.) 

8. — JEstimaria, Hiibn Hiibn. Geom. tab.e^. f.333. (foem.) 

9. — Amataria^ Lmn.+ Hiibn. Geom, tab. 10. f. 52. (mas.) 

10. — Imitaria^ Hiibn.f Hiibn. Gt om. tab. 10. f. 51. (mas.) 

11. — Strigillata^ Lasp. Hiibn.Geom. tab. 20.f.l09. (fcem.) 

12. — Emutaria^ Hiibn.f Hiibn. Geom. tab.63. f.323. (mas.) 

Fam. C. 

13. Enn.£?wfl:r^2Wffr/af,Hub.fHubn.Geom.tab.20. f. 107. (mas.) 

14. — Flavicaria^ Hiibn Hiibn. Geom. tab. 8. f. 40. (mas.) 

15. — Parallelariuy Hiibn.. ..Hiibn. Geom. tab. 9. f. 43. (mas.) 

f. 44. (foem.) 

simple in the females. — Thorax narrow, but slightly velvety. — Anterior 
wings slightly cmarginate below the superior angle; middle of the margin 
of the loioer wings forming a more or less acute angle. — Palpi convergent 
at the extremity, porrccted beyond the Larva smooth, not tuber- 

culated, somewhat attenuated anteriorly; head small, corditbrm. — Meta- 
moiphosu occurs amongst leaves or moss at the foot of trees, according to 
the season.” — Duponchely Lep, de France^ tom, vii. part, ii. p. 195. 

Duponchel refers seven species (all taken from Treitschke’s genus En- 
nomos.) to his genus Philobia, grouping them according to the ground co- 
lour of the wings, and the upper being with or without emarginations. — 
Ground yellow, P/i. Ground gray, with the upper wings di- 

stinctly emarginate. — Cordiaria, notatariay alternariay liturann, — Gray, with 
no emargination in the upper wings, — signarWy astimaria. 

* Macaria, Curtis. — Curtis suggests the propriety of dividing thePha- 
laenida; into two families, calling those species whose males have the an- 
tennae pectinated Geometridee, and the rest, or those with simple antennEG 
in both sexes, Phal^nld<c, His genus Macaria belongs to the latter group. 

t Timandra, Duponch . — Antennoi in the males pectinated, in the fe- 
males simple . — Thorax narrow, slightly velvety. Superior angle of the 
upper wings very acute ; middle of the margin of the lower projecting to a 
point. Palpi porrected beyond the head, last joint very slender and acu- 
minated . — Maxilloi rather long . — Larva not tuberculatcd, anteriorly cla- 
vate . — Pupa angular, enveloped in a slight web amongst leaves.” — Lep, de 
France, tom, vii, part, ii. p. 224, 

The three species composing this genus, are readily known by the band 
which traverses all the wings diagonally, and by the well defined angle 
formed by the middle of the lower wings. 

t EpioNi;, Duponch. — “ Anienme pectinated or ciliated in the males, 
simple in the females.— narrow, slightly velvety. — Lower wings 
with the terminal margin more or less emarginate, or sinuous.— very 
distinct, porrected beyond the head. — MaxiUce long.— Z/urv/z covered with 
fine, insulated hairs, not tuberculatcd, attenuated anteriorly from the sixth 
segment ; head small, square. — Mciamotphosis in leaves united by silken 
threads.” — Lep, de France, tom, vii. part, ii. p. 21 1 .—Four species are assigned 
to this genus by its author ; ajdciaria and parallclaria, which have all the 
wings terminated by a broad band,— and advenaria and emargimrta, which 
want the terminal band. 


16. Enn. 
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Species. Icon. 

16. Enn.4picmnfl, Hubn....Hubn. Geom. tab. 9. f. 4*7. (mas.) 

17. — Advenariuj HUbn Hiibn. Geom/tab. 9. f.45. (mas.) 

18. — Dolabraria^ Linn.*. ...Hiibn. Geom. tab. 8. f. 42. (foem.) 
Pam. D. 

19. lEtUn.Cf'atcegata^ Linn, f ..Hiibn. Geom. tab. 6. f. 52. (foem.) 

20. — PrunartUy Linn..f Fliibn. Geom. tab. 23.f. 122. (foem.) 

f. 123. (mas.) 

21. — Syringaria^ Linn.§ Hiibn. Geom. tab. 6. f.29. (foem.) 

22. — Lunaria^ Fab.J Hiibn. Geom. tab. 7. f. 33.(mas.) 

fl 34. (ftt'm.) 

23. — Illunaria^ Hiibn.} ....Hiibn. Geom. tab. 7. f. 36. (mas.) 

f, 37. (foem.) 

24. — Illustraria^ Hiibn.} ...Hiibn. Geom. tab. 7. f. 35. (mas.) 

25. — Pectinarias Hubn.} ...Hiibn. Geom. tab. 6. f. 30. (mas.) 
Fam. E. 

^Q.YAm.Evonymaria^ Hubn.}HUbn. Geom. tab. 6. f. 31. (mas.) 

tab. 83. f. 428. (foem.) 

27. — Angularia^ Hiibn.} Hiibn. Geom. tab. 5. f. 22. (mas.) 

28. — Erosaria^ Hiibn.} Hiibn. Geom. tab. 5. f. 25. (mas.) 

29. — Dentaria^ Hiibn.} Hiibn. Geom. tab. 3. f. 12. (foem.) 

30. — Alniariay Linn.} Hiibn. Geom. tab. 5. f. 26. (foem.) 

31. — Tiliaria^ Hiibn.} Hiibn. Geom. tab. 5. f. 23. (rnas.) 

Genus 

♦ Eurymene, Duponchel. — Antenncc pectinated in the males, simple 
in the females. — Thorax narrow, slightly velvety. — Upper wings narrow in 
proportion to the lower, square at the extremity. — Palpi thick, scarcely 
porrected beyond the head. — Maxillce long. — Larva with the second and 
eighth segments tiiberculated ; head slightly emarginate superiorly. — MetU’. 
morphosis in a slight web amongst leaves.” — Lep, dc France, tom, yiupart, ii. 
p. 185. — One species only. 

fRuMiA, Duponch. — Antenn(E simple in both sexes. — Terminal margin 
of the lower wings obtusely angular in the middle. — Palpi with the last 
joint very short, scarcely extending beyond the head.— iV/<7.r?7/« long, rather 
thick at the base. — Larva elongate, cylindrical ; head round ; a very pro- 
jecting tubercle on the sixth segment. — Metamorphosis in a slight web 
amongst leaves.” — Lep, de Fran, tom, viii.part, ii. p.l 17. — Only one species. 

J Angerona, Duponch. — “ Thorax narrow, slightly velvety. — Lower 
wings only slightly denticulated, with the terminal margin emarginate. — 
Palpi very slender, not extended to the forehead. — Maxilla; long. — i4«- 
tennee in the males strongly pectinated, simple in the females. — Larva at- 
tenuated anteriorly ; head small, prominent, fourth and eighth segments 
tubcrculated. — Metamorphosis in a slight web amongst leaves.” — Lep, de 
France^ tom. vii. part. ii. p. 180. — Only one species. 

} Ennomos, Duponch. — “ Antenna; pectinated in the males, simple in 
the females. — Thorax broad and very velvety. — Wings indented. — Palpi 
somewhat inclined, and extending beyond the forehead. — MaxUlee slender, 
scarcely exceeding the palpi. — Larva more or less elongated, and resem- 
bling, in form and colour, the twigs of a tree, their body being covered 

at 
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Genus 89, ACiENA, Ochs*^ Treitsch. 

(OuRAPTEiiYx, Leach, Sanioiielle, Stephens, Duponchcl. 

Urapteryx, Kirby.) 

JFmgSf upper angle of the superior very acute ; inferior with 
the middle of the terminal margin triincato-caiidate. — Palpi^ 
last joint very small, not surpassing the forehead, which is 
broad and velvety. — Maxillce very long*. 

Species. Icon. 

l.Kc.Samhucat'ia^ Linn. ...Hub. Geoin. tab. G. f. 28. (feern.) 

Genus QO. ELLOPIA, OcJis.^ Treitsch. 

(Ellopia, I^iiALyENA, Stephens. 

Metuocampe, Latreillc, Duponchel.) 

Wings angular or rounded ; the upper always with two trans- 
verse bands, and the lower with a single one, exactly cor- 
res})onding with that nearest the terminal margin on the 
upper. — Antennal pectinated in the males, simple in the fe- 
males. — Palpi slender, scarcely surpassing the forehead. — 
Maxithc long. — Larva Jiakcd, occasionally with a few scat- 
tered short liairs ; body elongate, llattencd beneath ; head 
obtuse, rounded. — Metamorphosis in a thin w^eb on the 
ground, under the surface on trees, or amongst leaves**. 
Both Troitschke and Duponchel divide the ibiir species of 
which this genus consists into two grouj)s : the first having 
the w'ings angular (Fam. A. VVc/Vic//.); the second rounded 
(Fam. B. Treitsch.) — Duponcliel states that M. Latrcille 
formed this genus, under the name of Metrocampey two 
years before M. Treitschke gave it that of Ellopia. Ho 

.at interv.alswitli excrescences like knots or buds. — Head tiepressed, slightly 
emarginiile on the u])j)fr part, and not surpassing the fust segment. — Me- 
tamorpliosis usually iii a slight vveb amongst leaves.” — Lcp. do Tran. torn. vii. 
part. ii. p. Kid. 

M. Duponchel adds tiiat the species of this genus are generally fulvous- 
yellow, rather large, and carry their wings vertically, when at rest, like 
the diurnal Lepidoptera, exhibiting distinctly the underside, which is more 
vividly coloured than the upper. 'J'he larvae are principally found in Mav 
and.Iune : in July and August the perfect insect comes forth, and is prin- 
cipally met with in woods, but the tpecics S^rbi^aria and Evovpviaria pre- 
J’er cultivated gardens. The females arc heavy and sluggish, and seldom quit 
the tree on wliich they came forth ; the mules are very active, and in con- 
tinual flight, even during the day-time. Du[)onchcl divides the species into 
three groups : J St group, all the wings denticulated; no cresoent-sliapccl 
marking at the summit of the ii[)per; aluinna, tdmrm^ angidarm^ ef'osarh^ 
denlaria. — ^^nd group, all the wings denticulated; a crescent at tiie summit 
of the upper; lunariu, ittuiiaria, iltuxfraria. — r>rd f^roup, the wings rather 
sinuated than denticulated ; si/rwgaria, evonj/mana, poctimria. 

• Characters from Duponchel. 

N. S. Vol. 6. No. 35. Kov. 1829. 2 U 
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Mr. Children’s Abstract of the Characters of 

consequently very properly retains the former, anil rejects 
the latter appellation. 

Fam. a. Specks. licon. 

1. VjW.Honoraria^ Iliibn Hiibn. Geom. tab. 3. f. 16. (mas.) 

2. — Maraaritaria. Hiibn...Hubn. Geom. tab. 3. f. 13. (focm.) 
Fam. B. 

3. E11.P/y/ 5/;?^;7V/, Hiibn. ...Iliibn. Geom. lab. 1. f. 4*. (mas.) 

4. — Fasciaria^ Liiin. IJiibii. Geom. tab. 1. f. 5. (mas.) 

tab. 87- f. 417. (1‘crm.) 

Genus 91. GEOMETllA, Oc//5., Trcitsch, 

(Hip pa h onus, IStepliens. 

Hemitupa, Gro:\iF/niA, Diiponchcl.) 

JVha^s with one or more transverse, vavy, white lines or 
bands; generally ol' a very light green, or whitish green 
colour.— /it/; m usually green, sometimes inixetl with red- 
dish-brown ; head and first segment of the body with two 
small reddish tubercles. — Mclamorphosis in a thin, trans- 
parent web. 

Fam. a.— P osterior wings angular. 

Fam. B. — Posterior icings rounded. 

Ohs. Such are M. Treitschke’s generic characters by which 
his Geometric are to be ilistinguished, the cliiei* of which 
consists in the ground-colour of the \s ings being green ! 
— Well may M. Duponchel exclaim [Lcp. de Fran. tom. vii. 
part. ii. p. 256) how could he establish a genus on a 
character which is not even specific? for we see species 
varying from green to red. It is not so as to the principal 
markings of the wings (putting their colour out of the (jues- 
tion), for their relation to the rest of the organizjition has 
always appearetl to us to be constant ; and we have not he- 
sitated to adopt them as generic chai’acters, whenever we 
have been unable to discover others in the perfect insect.” 
We are not quite sure that w^e agree with M. Duponchel in 
the latter part of his observation; biit whatever comes from 
the pen of such distinguished authority, must at least coin- 
inand attention and respect. 

Fam. a. Species. Icon. 

l.Geoin.Fm;a;7u, Linn.* HUbn. Geom. tab. 2. f. 7- (focm.) 

2. Geom. 

* Hkmituea, Duponch. — Antenna pectinated in the males, simple in 
the females. — Thorax narrow, slighiiy velvety. — Upper angle of the anterior 
wings more or less acute; middle of the terminal margin of l\\e posterior 
in most species, pointed. — Pnipi slender, extending beyond the forehead. 
— Maxilla: prominent.— krt; rri' s^niooth, elongated ; deeply bifurcate; 

anterior 
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Species. Icon. 

2. Geom.Z^r/p///(7/z«r/^7,Linn.*IIubn. Geoii). tab. 2. f. 6.(f(vm.) 

3. — Viridata^ Liiui Hiibii. Geom. tab. 2. f. 1 1. (mas.) 

41 — JEntginaria^ irubii....Hubn. (icoin. tab. 9. t'. 46. (mas.) 

5. — Piitataria^ Linn Hubn. Geoni. tab. 2. i'. lo. (term.) 

6. -—BicpIeumna, I IUbn....Hubn. Gcom. tab. 2. f. s. (mas.) 

7. — JEUivaria^ Hiibii Hiibn. Geom. tab. 2. f. 9. (tocm.) 

Fa3t. B. 

SX^i^om.Cijf hisaria^ IIiibn..Hiibn. Gi om. tab. 1. f. 2. (mas.) 

9. — Bajularia^ Il'ubn Mubn, Gcom. tab. 1. f. 3. (mas.) 

10. — Smaragdan'a^ Tab I Uibn. Geom. tiib. 1.1*. J. (ia*m.) 

( 1 1. — Agrestaria^ Diipoiicli.Duponch. Lep. cic Fr. vii. pi. 152. 

r. 4.) (foem.) 

Genus 92. ASPILATES, Och$,^ Treitsdu 

(Astmlatks, Pii ASIANS, Duponcliel. 

Asiulates, riiiBALAPTEiivx, Lozoo UAMM A, Stephens.) 

anterior with three almost straight, transverse, diago- 
nai bands, dividing the area into as many ncaily eijiial com- 
jiavtments : poAerior with Ikiiit traces oi the outer bands. — 
Larva^ not tubercular, except two small elevations on the 
last segment, somew hat attenuated anteriorly . — Metamoi 
pJiosis above ground. 

anterior margin of the first segment with one or two points incHned to- 
vvarils the head . — Afriamorphoah in a slight web amongst leaves.*’ — Lap, 
de Fran. ium. vii. purt. ii. p. 233. 

M. Duponcliel adds that tliese insects are at once distinguished by their 
delicate green colour and the two white bands on the wings, which how- 
ever are only sccoi\^dary characters. It was the peculiar form of the larvie 
that determined him to create the genus Ilemitliea, for those species 
which he places in it, ami which he arranges in three groups: J. Lower 
wings angular; fringe of two alternating colours ; hnplevnina^ cEstivaruu — 
2. Lower wings angular, fringe of one colour; piilatnria^ a'niginnria, vin- 
darla^ vrrnaria. — 3. Lower wings rounded ; .snia/agdarirt, genustfinuy coro- 
n did) ia, agrr.s I aria. 

The following caution of IM. Du[K)nchel may he useful to young col- 
lectors: — “lie careful to sc'l all the species of tliis genus hrforr ttuy 
become rigid ; for their fine green colour becomes white or yellowish by 
damping.” 

* Gkomeira, Duponrli. — “ Aiiloiiuv pectinated in the males, simple in 
the females . — Thorax narrow, slightly velvety . — Lower wings only, slightly 
denticulated . — Tatpi straight, e.vtcnding beyond the forehead; last joint 
naked, very distinct . — Alaxdlw wot prominent . — Larva short, cylindrical; 
head rounded ; the middle segments tuhercuhir . — Mdamoi phosis in a trans- 
parent cocoon, amongst leaves.” — Duponch. Lcp.de Fran. tom. y\\. part, il, 
p. 259. 

The species papdliomi ia and bajnlaria are the only ones wJiich M. Du- 
ponchel includes in this genus. 

2 U 2 l.Ahp, 



532 


Mr. ChiUlreii’i Abstract of' the Characters of 

Species. Icon. 

\.hh'^*Purpiiraria^ Linn.* Hubn.Geom.iab.38. f.l98.(mns.) 

r. J99. (i’ccin.) 

2. — Miindataria^ Cram. ...1 liibn.Cieom.tab. 72. f.375.(mas.) 

3. — Sacraria^ Linn... Hiibn.Geom.tab. 38. f.200.(mas.} 

4. — Gilvaria^ Fab.f Iliibn.Geom. tab.38.f.201.(fcrin.) 

h,—Arcnaccaria^ Hiibn.... Iliibn.Geom. lab. 21. f. 1 14. (mas.) 

6. — CriLcnfaria^ Hiibn Hiibn. Gcom. tab. 10. f. 48.(mas.) 

7. — Vespertaria^ Linn Hubn.Cjeom, tab. 45.f.226. (mas.) 

8. — Citraria^ Hiibn Hiibn. Geom. tab.40. f.212.(mas.) 

9. — Artesiaria^ Fab Hiibn. Geom. tab. 3. f. 15. (firm.) 

10. — Coarctata^ Fab Iliibn.Geom. tab. 42. f.21 9.(fom.) 

11. — TAneolata^ Hiibn.J . ...Iliibn.Geom. tab.GO. f. 31 1. (mas.) 

1 2. — Pabmbaria^ Fab.§ I liibn.Geoin. tab. 42.f.22 1 .(iioem.) 

13. — Petraria^ Hiibn. 1| Iliibn.Geom. tab.21. f. 113. (mas.) 

Genus 93. CROCALLIS, Ochs., TrcU:ch. 

(Crocai.lis, Himera, Duponcliel. 

Crocallts, Metua, Stephens.) 

Antenncc in tlic males strongly pectinated, nearly plumose. — 
Anterior ^iS:ings with two transverse bands, converging to- 
wards the interior margin , — Abdomen remarkably stout, 
especially in the temales . — Jjarva very thick in pro])ortion 
its length . — Metamorphosis above ground, or just under 
the surface in a slight web. 

Species. Icon. 

\.Cvoc,Extimari(i, HUbn.lflliibn. Geom. tab. 4. f. 21. (mas.) 

• Aspilati.s, Stephens. 

4 AsriLATKs. Duponch.— “ Anterior winf^^ traversed iliagon-illy by one 
or two lines springing from the superior angle ; pn/tfrrior win^s of nearly 
the same form as the anterior. — Pntpi pointed, extending beyond the fore- 
head.— very long. ’-Ma.rittcc very distinct.” — Lep. dc France^ turn. vii. 
part. ii. p. 108. 

I Phibalapteryx, Stephens. 

5 Aspilaits, Stephens. Phasianf, Duponch. — Ph. Anterior mth 
a dot between two transverse, nearly straight, and almost parallel lines. — 
Palpi pointed, extending beyond the forehead. — MaxUIa; long.’’— Lt'y;. dc 
Frauefif tom. vii. 2)art. ii. p. 1 01). 

II Lozor.RAMMA, Stephens. 

if CiiocALus, Diiponeh. — “All the irhigs slightly indented, with a point 
in the centre of each, two transverse, diverging lines on the anterior^ and 
a single line on the posterior.— Palpi with the last joint [lointcd, extending 
beyond the forehead.— A/rt-r/Z/r/; none. — Thorax yNK\e, very velvety.— 
tennw pectinated in the males ; siiir, *c in the females. — Jjarva rugose, of 
equal thickness through its whole length, not tubercular, but with a few 
sliort, bcaltcrcd hairs: head as large as the first seijments. slightly de- 
pressed anteriorly.”— Lry*. de France^ tom. vii. ii. p, JJ-l. 


i?. Croc. 
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Species. Icon. 

2 ,CTo,EUn^iiaria^ Liiin,*...Hubii. Geom. tab. 4,f. 20. (fijcni.) 
^X-^Pennaria^ Linn, f Iliibn. Geon^. Uib. 3. K 14. (mas.) 

Genus 94. GNOPHOS, Ochs,<i Treitsdu 

(Gi\opiios, IIemithea, Diiponcliel. 

CiiAUissA, Curtis, Stej)lieiis.) 

JVivffs dusky, blackisli or cinereous, witli indistinct transverse 
bands; slightly indented . — Larva smooth, cylin- 
drical . — Metamorphods subterranean. 

Species. Icon. 

1 .Gnop.l'/o 7 ;«/^/, Fab. J Iliibn. Geom. tab. 27. f. 144.{mas.) 

2 . — Dumciaia^'Vi'e\i^c\\,^ — — — 

3. — OS///5c<7/^,\Vien. Verz.Hiibii. Gcoin.tab.27.f.l42.(f(x»m.) 

4. — Perspersd/a^ "rreitsch..! I iibii.Geom. tab. 7 9. 1’. 406.(lix‘in. ) 

5. — OZ?AY;//;Y//^/,Wieii.Ver. || Jliibn. Geom. tab. 27.f.l46.(mas.) 
(), — Corouillavia^ Hiibn.H Hubn. Geom. tab. 93. f. 479. 480. 

(mas.) f. 481. 482. (fom.) 

7. — Serotinarlaj Ilvibn.lj ...IIubn.Geom.tab.28. f. 147. (fern.) 

8. — Dilncidaria^ Iliibn. ...Hilbn.Geoin. tab. 27. f.l43.(inas.) 

(8^^ — Operaria^ Hubn.|l Iliibn. Geom. tab. 69. f. S59. 

Curtis, Brit. Ent. *iii. pi. 105.) 

• CnorAi.rjs, Duponcliel, Stephens. 

f MjiTaA, Stephen^. Himkha, Duponch.— “ Thorax and whign as in 
CuocAi.Lis.— iVYpi very velvety, not extending beyond the forehc,'. h— 
]\[a.viIl(C very distinct, though slender. — Anienmo pliunose in the male, 
simple in the female. — Larva smooth, ey lindricnl, not tubercular; head 
small, rounded ; two llcdiy points, inclined towards the anus, on the pe- 
nultimate segniLMit.” — Ltp.de France, L c. supra, p. IGl), 

j: Gnopuos, Duponeb. — “Fringe of all the wings more or less indented 
or festooncil ; superior traversed by two indented lines, the infenor by 
only one; an orbicular spot in the centre of’ each wing. — Bod^ long and 
slender, — Palpi short, obtuse. — Maxillce long,”— Zd-p. de France, tom, vii. 
part, ii. p. 1 10, 

§ (iiiop. alis dentatis rferiilco-fiiscis, niargine externo obscuriore, striis 
pinictntis nigris, — Ochs, Treiisch, tom, vi. i. n. 1C3. 

II Charissa, (kirtis . — ** Auiejoax arising from the back part of the head, 
rather robust, long, attenuated at both ends, eompesed of munerous trans- 
verse joints, with a few short scales above, hairy heiicatli, compressed and 
produced internally in the males, slender and setaceous in the feimdes. — 
hahrmi and niandihie& imwwtii, the latter ciliated internally. — Maxillw long, 
ciliated towards their extremity. — Labial palpi not so long as the head, 
nearly straight, not projecting like a beak, nor contiguous, sparingly co- 
vered with scales, 3-jointed..»-//(Y/d small, covered w ith short close scales. 
— Icings, superior trigonate, apex acute, margins indented, especially in 
the inferior, — Abdomen long, slender and obtU‘>e in the males, shorter and 
subcornc in the females.” — Bril, Ent, l,c, supra, 
t HjEMiTULA, Diiponcli. {vide sup ratGenus bl, Gcomcha venmna; note.) 

9. Gliop. 
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Species. Icon. 

9.Gnop.Sar/<7/a, Trcitscli.^ — — — 

10. — Glaucinata^ Treitsch. IIubn.Geom. tab. ^8. f. 150. (mas.) 

11. — Pidlata^^ie^u. Verz....lTiibn.Gcom. tub. 27. f.J4-5,(iiias.) 

12 . — P?/?ic/?/Za/a,Wien.Ver.fHiibn.Geom. tab.6’l.r.317.(ltt?m.) 

1 3. — Mucidata, Trcitsch....IIubn. Geom. tab.28.r.l48.(l(jeni.) 

14. — Carhonaria^ Linn Hllbn. Geoni. tab.28. f’.l 51. (mas.) 

Genus 95. BOARMIA, Ochs,, Trcitsch. 

(BoARMfA, Dnponchel. 

Clkoiia, Aluis, B0ARMIA5 Curtis, Steplieiis.) 

Win^e^s broad, dusky, with transvei-se, indented lines, and a 
dark spot near the centre oF the disc; posterior margin with 
a dark, interrupted transverse line, or »'ow of spots. — Body 
proportionally small and slender. — Ijirra evlindrical; head 
nearly concealed by the first segment of the body. — Meta-- 
morpkosis subterranean. 

S[)ccics. Icon. 

\,^o‘xCinctari(t, Hiibn.J...I‘Inbn.Geom.lab..31. f. lO'G. (focm.) 

Curtis, Brit. Ent. ii. pL 88. 

2. — Crepuscular la, Iliibii.^ Iliibn.Geoin. Uib.50. f.l 58.(fccm.) 

3. — Selcuaria, Hiibii Hiibn, Geoin, tab.31.f. I6'3.(la-m.) 

4. Boa. 

* Gnop. iilis cincrcis nchulosis, striis obsoletis obsrurioribiis, margiiiu 
externo inaculis ivlbis. — Oc/^s, Trcitsch, vi. pars i, p. 175. 

Boarmia, Curtis. 

J Cm.ora, Curtis, Stephens. — “ Antenna: setaceous, loii'; and slender. 
— MaxnlUv slender, not so long as the ixniemvre.— liLtbtal pat pi projecting 
a little beyond the head, obtuse, thickly covered with scales, which extend 
considerably beyond the apex. — undivided, slightly indented.— /M- 

domen robust, conical in the females. — Lcg.y rather stout.”— (Extract) — 
Brit, Ent, ii. pi. 88. 

The genus Cleora was established some years since by (’iirtis, at which 
time he had never seen a male ol* tlie species he has so very beautifully 
figured in his 8Hth plate : but having lately received one, he finds that its 
antennae are pectinated like those of the genus Alei.s; whilst in Boarmia 
they are ciliated, or pilose beneath. In eonse(|UCuce of this recently oc- 
f|iiircd information, Curtis has removed the six species with which he ori- 
ginally su[)posed that Cleora cinrtnnn shoiild be associated (on the pro- 
bable, but, as it bus proved, erroneous, assumption that the male insect 
would be found to have citinted, nvt pedinntedy antennae) to the genn.s 
Boarmia, It docs not distinctly appear whether C’urtis proposes to abolish 
the Genus Cleora altogether, and cinctaria to that of Alcis or not. 

Stephens however, at all events, retains it, including in it Treitsclikc’s 
Geometra bajidaria^ and his Boarmia fichennma, viduaria, gtaOraria {Lena- 
Steph.) and cinrlaria, and 'i .'lunbcrg’s (Tcomctra (See 

Syst. Cat. part ii. p. 1 v.'>.) 

^ Boarmia, Curtis, Stephens . — Antcnmr insertcil on the crown of ihe 
head, setaceous, clothed with scales above, composed of numerous joints, 

each 
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Species, Icnn. 

^.J^o^Moh()raria^ Fab.*f lliibn. Geom. tah.32.f.JG9.(mas,) 

5. — Comortaria^ Fab.f Hubn.Oeoni.tab.S^. f.168. (mas.) 

6. — Hortaria, Fab Hiibn. Geom. tab.29. r.ir>3.(nias.) 

7. — Ahictaria^ ird[)ii.J § ...Iliibii. Geom. tab. 30. f.l60.(nias.) 

8. — TJvidaria^ Hiibn Hiibn.Geom. tab. 26. 1.14*1. (mas.) 

9. — Repandaria^ Hiibn.f...Hubn.Gcom. lab.30. 1.161. (mas.) 

10. — llhomboidaria^ Hiibn.f Hubn. Geom. lab. 29.f.l.54.(fa'm.) 

tab. 32. f. 170. (mas.) 

1 1. — Sociaria^ Hiibn Hiibn. Geom. tab. 29.f. 15.5. (mas.) 

tab. 82. f. 424‘. (Ibcm.) 

12. — Extersaria^ Hiibn. || ...Iliilui.Geom. tab. 30.r.l.59.(rcem.) 

13. — Smnidaria^ Hiibn Hiibn. Geom. tab.2.9. r.l56.(mas.) 

11. — Lichenaria^ Fab.^ Hiibn. Geom. tab..31.f.l64<.(mas.) 

15. — Eiduaria^ Illibn.f Hiibn. Geom. tab. 3 l.f. 165. (mas.) 

• tab. 70. f. 364. (fa'in.) 

1 6. — Glahraria^ Hiibn. ...Hiibn.Geom. tab.31. f.l62.(foem.) 

tab. 65. f. 339. (mas.) 

1 7c — Cineraria^ Fab Hiibn. Geom. tab.32. f. 171. (mas.) 

[To be continued.] 

each producing ii series of long curved hairs in the males ; simple in the 
females. — Maxilla: not so long as the antenna?. — Labial palpi sliort, por- 
rccted horizoniall}, thickly clothed with short scales. — lit ad small.— Thorax 
not large. — Abdomen ratluT long, slender and attenuated in the males, 
shorter, snboonical or aciuninatcd in the females. — Upper win^ft trigonate, 
lower with the margin deeply indented.” — lint. Ent. vi. pi. 2S0, in which 
Curtis has given a lovely figure of the female B. tetia^onaria^ — a species not 
known to Treitschke. In his eiiniiicrati(ni of the British species of Boar- 
inia, (’iirtis remarks that B. nbietaria, (Ccometra abielaria^ Haw. 27b'. 14.) 
is not the G. ahictariu of Hiibner, “ which life not only diflerently marked, 
but has the antenme strongly pectinated, aif|d is probably my Alas au~ 
stralaria.^^—lhiwovth (/. r. supra,) refers tolliibncrs Ci. abwtarla, as iden- 
tical with his own species, though vvith a mark of doubt ; but Stephens 
(Syst. Cut, part ii. j). 12.')) gives the ahictaria of Hiibner, Treitschke, Ha- 
worth and Curtis, as identical, witiiout any mark of doubt at all. 

* Boaumia, Hiiponchel. 

f Ai.cis, Curtis, Ste])bcns.— ** inserted between the eyes, fili- 

form, bipectinated in the males, simple towards iheapcx'; branches ciliated, 
arising near the centre of the joint: simple, hairy beneath, with a bristle 
arising from each joint in the females. — Lnhrmi and wandiblcs larger than 
usual. — j\[(ixill(V long, slender, furnished with distinct tentacula towards the 
apex. — Labial palpi porrected, visible viewed frojii above, not hairy, 
thickly covered vvith broad scales, very much lengthened beneath, terminal 
joint not quite concealed. — fT/wgs ample, extended horizontally, .vif/jmor 
trigonate, inferior slightly indented. - Abdomen long, linear, somewhat trun- 
cated in the males, shorter and conical in the females.— Zcg.? rather long 
and slender.”— lint. Ent, iii. pi. 113, giving an excciient figure of 
A. sericearia, Curtis, — a species not mentioned by 'IVeitschke. 

Alois australaria, CurtU? f alnrtana. Haw., Steph. 

II Boarmia, Curtis, Stephens. Cleora, Stephens. 

LIII. On 
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LIIL On the Caktdations requisite for predicting Occultations 
of Stars by the Moon, By Professor Bkssel*. 

1. — Tj^ VERY observer of occultations must be aware how 

desirable or even necessary it is to know approxi- 
mately the times of disappearance and reappearance of a star, 
as also the place on the moon's disk where the latter takes place; 
in order that the attention may not be weakened by being too 
long on the stretch, or diverted by the uncertainty of the place. 
To me, at least, it lias always been necessary to calculate be- 
forehand the occultation which I intended to observe, for my 
place of observation. I do not find anywhere an explanation of 
the most convenient method of conducting this calculation ; 
although Lagrange’s paper in the Berlin Kphemeris for 1782 
contains its essential points, wliich have since been adopted 
in various works. 

The columns of and Deck of the moon for evnry twelve 
hours of apparent time, which are to be found in the Conn, des 
Tems^ as well as in the Nautical Almanac, greatly facilitate 
this calculation ; but it is still more simplified by the same data, 
for every mean noon and midnight, which are given in the ex-' 
cellent Ephemeris of Encke, with the accuracy of the tables 
them Sv Ives. 

I shall first solve the jiroblem with strict exactness, and next 
point out such an ajiproximation as will be sufficient for the 
purpose of making the observation; and, lastly, 1 shall show 
what data the Ephemeris ought to contaiji, in order that the 
same quantities for other places may be deduced from the re- 
sults of the calculations thus instituted for one place. 

2. The symbols wh A I shall employ are as follow : 

A apparent of the occulted star. 

true A\ 

Deck 

equatorial parallax 

horizontal semidiameter ..... [>of the moon. 

apparent JR 

8^ Deck 

gf apparent semidiameter ^ 

sidereal time 

latitude 

(ff corrected latitude 

distance from the centre of the earthy 

If wc now draw a great circle through the star and the cen- 

* F^»^ Si'hnmacher’s Asfr. Xacltr, vok vii. p, 1 ; also in Encke’s Ephe 
mem (or 1S31, [>.257. 


of the place 
> of observa- 
tion. 


tre 
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tre of the moon, and denote the distance of both measured on 
it by and the angle formed by this circle and the circle of 
declination passing through the star to the north pole by P, 
which is to be counted Iroin 0° to 360°, so that P is between 
0° and 180°, when a! < A, and between 180° and 360°, when 
>A, we shall have 

{ sin S sin P = — cos V sin (a^— A) 
sin S cos P = sin S' cos D — cos S' sin D cos (a'— A) 
cos S = sin S' sin D + cos S' cos D cos (a'— A) 
The apparent place of the moon is expressed by the true one 
by means of these formulae : * 

A cos S' sin a' = cos S sin a **- r cos sin tt sin jx 
A cos S' cos a' = cos S cos a — r cos ip' sin cos jw. 

A sin V = sin 8 — r sin p' sin x 

A being the distance of the moon from the place of observa- 
tion. If w^e substitute these quantities in (1), we obtain 

' A sin Z* sin P = -— cos 8 sin (a — A) + r cos p' vsin tt sin (|u, — A) 
AsinZ’cosPrr sin 8 cos D— cos 8 sin D cos (a — A) 

(‘2)i — r sin tt [sin f' cos D — cos p' sin D cos (iW'— A)] 

AcosZ* = sin8 sin D + cos8cosl) cos (a— A) 

— rsiiiTT [sin p'sinD+ cos p' cos D cos (ja— A)] 
which arc the fonnulm given by Lagrange, but referred to 
the equator. 

3. For the beginning and the end of an occultation, we 
have Z = 
and as A sin = sin g, 

we have likewise A sin Z = sin g ; by which the apparent 
radius of the moon disappears from tl^e first two of the foiv 
muhe (^), if applied for calculating th^^ occulladon or emer- 
sion. We have, therefore, for these cases 


r sin g sin P = — cos 8 sin (a— A)-f cosp' sin tt sin(g— A) 
(3) < sin g cos P = sin 8 cos D— * cos 8 sin D cos (a— A) 

L —r sin TT [sin p' cos D — cos p' sin D cos (]x — A)] 

and the third formula is of no further use, as it only decides 
whether the distance is g' or 180° — g', wdiich is never doubtful. 
If we divide these formulae by sin tt and assume sin g = 
sin w, where the constant quantity k is according to Bnrck- 
hardt’s Tables =0*2725, and its logarithm = 9*4^353665, they 
will be changed into the following ones : 




It sin P = 
k cos P = 


cos 5 sin (a— A) , t • f A\ 

^ i q. r cos 0' Sin (At — A) 

bin r r / 

sin J cos D— cos S sin D cos (a— A) 


— r [simp' cos D— cos <?' sin D cos (ft— A)] 
N. S. Vol.6. No. 35. Njv. 1829. 2 X which 
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which consist of two separate parts; one of which depends 
only ou the place of the moon, while the other depends on 
the place of observation only. The sum of the squares of both 
gives this equation : 

(5)...Ar*= j - r cos 9' sin (/i-A) 


^ sin J cos D — cos 3 sin D cos («— A) 


— 7* [sin cos D— cos (p' sin D cos (nt— A)] | 


As the parts which are to be squared may be considered as 
functions of the time, these formulae contain no other unknown 
quantity but the time of occiiUation or emersion. 

4*. The times of innumerable occuHations and emersions 


will be containe^l in this equation if taken without restriction, 
and it is consequently a transcendental one and cannot be 
solved by a direct process ; it is only to be solved by trials or 
by successive approximations. I'he latter proceeding appears 
to me to be more convenient. I assume, therefore, a, S, tt, ju, 
as known for a time T, wlilcli is so near to the time of occul- 
tation or emersion T-f t which is required, that the terms on 
the right of the sign of equality may be converted into rapidly 


jmrerging series. On this supposition we assume 

' cosS sin (a- A) . r . 



Kin X J. 


sin S cos D — cos 8 sin D cos (a— A) # • . . := q ^ t 

r cos (p' sin (jot— A) u li t 

r sin cos D — r cos sin D cos (ju. — A) = x; -f- t/ ty 

and p, y , v are the values corresponding to the time T ; while 
q'y 7 /, t/ are funt tions of /, in which, however, agreeably to 
our supposition, tht terms dependent on t and its higher powers 
are very small. If w'e suppose that t is approximately known 
85 far as it has influence on the value of these quantities, the 
solution of equation (5), or what it will be after making the 
above subtitutions, viz. 

(6)...^* = [p— n + + 


will produce a greater approximation for t ; by means of which 
values for pl—tJ and more accurate than those assumed 

in the calculation, will be obtained, which substituted in the 
formula, will again lead to a closer approximation to the value 
of A and- so on. 

Tbe: solution of equation (6) will be facilitated by making 
p — w = sin M, y — 7 / = n sin N 

. ' y — t; = fft cos M, 5' — t/ ss n cos N ; 


hy 
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by the Bubstitution of these values it becomes 

A* = sin (M— N)* + [y/j cos(M — N) -f n tY 
and if we suppose 

sin (M— N) = cos J/, we have 

(7) .... / = — cos (M — N) + sin 

where the upper sign is to be used for an occultation, and the 
lower one for an emersion, provided ^ Jias been taken be- 
low < 180^^, which may always be done. If we find, however, 

sin (M — N) >1, there will be no occultation, but the moon 

will pass by the star without occultation. It is evident, how- 
ever, that this is only necessarily the case after the approxima- 
tion has been pushed far enough, and that an error in N may 
produce the appearance of the impossibility of an occultation 
which really will take place, amVvice versa. If cos \{/ be found 
>1, / is, notwithstanding, to be calculated by the formula 

1:= cos(M~N) 

and with this value the approximation is to be continued ; it 
will then appear whether cos 4' Is really greater than 1. In 
like maimer a 4/, which a rough approximation would show 
to be possible, might jirove impossible by a greater approxi- 
mation. These cases, however, if T is not too distant from 
the time of occultation, will only occur when the star remains 
very near the limb of the moon. 

The formula (4<) will be converted into the following one, 
by introducing the symbols adopted in this section, 

/c sin P = — 7?^ sin M — 7i sin N . t 

h cos P = m cos M + n cos N . t 

and hence by substituting the value of t we obtain these; 

k sin P = — VI sin (M — N) cos N + Z: sin N sin 4^ 

k cos P = — VI sin (M — N) sin N ^ k cos N sin 4^ 

and, as in sin (M — N) = k cos 4/? we have 

sin P = — cos(N + 4'); cos P = — sin (Njfvp) 

and 

(8) . . , , , P =r 270^^ - N + 4; 

11 we choose to describe the place of occultation or erne# • 
sion by the angle wliich is inclosed by the great circles draw'W 
from the moon’s centre through the star and the north pole, 
beginning from the north and counting to the left, we shall 
very nearly have this angle Q = 180^^- P = N±4^90°. 

.5. The quantities 7 , p\ o' which depend on the motion 
2 X 2 of 
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of the moon, may be most conveniently found by calculating 
the values of 


cos 5 sin («— A) 


and 


sin 2 cos D — cos 5 sin D cos (a— A) 
sin tr 


or different times, for which purpose the latter may be thus 

expressed • sin (?-D) coa| («- + sin (?+n) &in 4 («,- A)» 

^ * sin <je 


It will be most convenient to assume for T the full hour of 
the place for which theEpliemeris has been calculated, nearest 
to the middle of the occultation, and for the other times the 
full hours next preceding and following it : by this arrange- 
ment it will be possible to perform the interpolation from tlie 
Ephemeris with coeflicients, which once calculated will serve 
for ever. In order to place together every thing requisite for 
this calculation, I shall here communicate a table for these co- 
efficients, which will be illustrated by the follo^vu'!g arrange- 
ment of the quantities to which they refer. 


Times. 

r' 


Places. 


IDift: 2DifF. 3Diff: 

b d 

c 


4Dilf. 

d 


where a! denote the places of the moon contained in the 
Ephemeris corresponding to the beginning and the end t' of 
the 12 hours in which the limes T, T + 1*’, T + 2\ .... are con- 
tained, and r/, &c. the vsucccssive differences. Jf wc as- 
sume -f = 2 a ; Cy + c' = 2 c ; C/ + c' = 2 c ; ..we have 

the place of the moon corresponding to the time 
^ ('»■/ + t') 4 .r 

by this formula 

«+X.64-X'.(; + + &c.... 

in which the coefficients have the following values : 


X. 

12 X 



497tir4 Xti ' 

logX 

log X' 

logX// 

log Xffr 

-8h 

-8 

-f28 

-224 

- 7280 

9'82391« 

8-98777 

8-33455" 

8-16520,, 

-7 

-7 

+13 

- 91 

- 3515 

9-76592n 

8-65455 

7-94336" 

7-85634" 

-6 

-6 

0 

0 


9-69897n 

— 00 

— 00 

— 00 

-5 

-5 

-11 

+ 55 

+ 3289 

9-6I97‘J« 

8-58200„ 

7-72467 

7-82013 

“4 

-4 

-20 

+ 80 

4- 6160 

9-5228K)i 

8'84164ii 

7-88740 

809264 

-3 

-3 

-27 

+ 81 

+ 8505 

9-39794H 

8-97197., 

7-89279 

8-23274 

-2 

-2 

-32 

+ 64 

msmm 

9*22185», 

9-04576.. 

7-79048 

8-31336 

-i 

-1 

-35 

+ 35 

+ 11305 

8-9ao82n 

9-08468,, 

7-52837 

8-35633 

0 

0 

-36 

0 

+ 11664 

— 06 

9-09691,. 

—00 

8-36991 

+ 1 

-fl 

-35 

- 35 

+ 11305 

8-92082 

9'08468„ 

7-52837" 

8-35633 


+2 

-32 

- 64 

4-10240 

9-22185 

9-04576m 

7-79048" 

8-31336 

■f3 

+3 

-27 

- 81 

+ 8505 

9-39794 

8-97197" 

7-89279,1 

8-23274 

+4 

+4 

-20 

1 

00 

o 

4- 61 6o 

')-52288 

8-84164" 

7-88740" 

8-09264 

+5 


-11 



9-61979 

8-58200" 

7-72467,1 

7-82013 



0 



9-69897 

—00 

-op 

— » 

-h7 

+7 

+ 13 



1 9-76592 

8-65455 

7-94336 

7-85634" 

-tH 


f28 

'|224| 

o 

00 

1 

9-8-2391 

8-98777 

8-33455 

8-16520., 


6. Eor 
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6. For the example given by Professor Encke, viz. the 
occultiilion of 82 Leonis, 5th of April 1830, we have from the 
Epheiuerls the right ascension of the moon on 


April 4. 

5. 


6 . 


0" 153°41' 3l"-8 
12 159 31 52 *9 

0 165 17 48 -7 

12 Il7l 0 14 -7 

0 176 40 8 

12 182 18 26 -0 


5° 50' 21"*1 
5 45 55 *8 
5 42 26 -0 
5 39 53 *4 
5 38 17 -9 


-4' 25"-3 
— 3 29 -8 
-2 32 -6 
-1 35 -5 


+ 55"-5 
+ 57 -2 
+ 57 -1 


+ 1-7 
- 0-1 


hence « = 163° 9' I "-7 

i = +5 42 26 -0 
c = —3 1 -2 


= +57 *2 

e = + 0 *8 


In the same manner we have for the deciiiiation 


a =+4°52' 45"-55 
/j =-l 48 44 -7 
f = -2 33 -25 

d ~ +1 1 *7 

e = —1-0 


and for parallax a = 54' 12"*2 
5 = —7-0 

c = +1 *8 

Hence we derive for 5'', 6'’, 7'‘, S'*, 9'' mean time of Berlin 


6 

7 

8 
9 


r67°'40' 5H-76 
168 9 24 -37 

168 37 55 ’72 

169 6 25 '83 
169 34 54 *75 


S 

+ 5° 2' 8"- 09 
4 53 4 ‘69 

4 44 0 *22 
4 34 54 -73 
4 25 48 *24 


54' 13"''00 
12 '43 

11 -84 
11 '23 
10 ‘62 


If we assume, agreeably to Encke, for the position of the 
star A = 169° 14' 6"‘6; D = + 4° 14' 4"- 8, 

we obtain the following values of — 


5>' — 1‘71312 
6 -1 '18928 

7 -0-66532 

8 -0-14120 

9 — 0-38284 


’j-DZDO't 

-f- 52396 
+ 52406 

j_ r»94,in 


+ 12 
+ 10 
+ 4 


-2 

-6 


aiul these values of 


sin (S— D). cos5(«— A)- sin (S-f* h*'* 5 (a— A)* 
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S" +0*88807 

6 +0*72029 

7 +0*55240 

8 +0*38447 

9 +0*21650 


-16778 
— 16789 
-16793 
-16797 



+ 7 
0 


If we have calculated for an odd hour in which the term T 
is contained, the formula for the interpolation of the column 

= 


a IS 


+ t.b + 


12.3 


^ I ^ — -g- (i c H — ^ (I • I 

whence w'e obtain for our example 
- 0*66532 

y = + 0*524017 + /. 0-00005 - 0*000007 

y == + 0*55240 

j' = - 0*167904 —^.0*00002 -f 0*000006 
But I do not believe that one can ever have an object in 
going beyond the second differences, or in making the calcu- 
lation for more than three Iiours : if the accuracy were to be 
pushed to a greater degree, it would likewise bo necessary to 
apply a greater number of decimals than is here done. 

[To be continued.] 


LIV. On the Mutual Action of Sulphuric Acid arid Alcohol^ 
and on the Nature of the Process hy xMch jPther is formed. 
By Henrv Hennell, Psq, Communicated by William 
Thomas Brande, Escj. 

1. T WAS some time since engaged in an investigation of 
tlie nature of oil of wine and of the salts called sulpho- 
vinates : the results I obtained were considered of suflicieut 
iitiportance to be honoured with a place in the Philosophical 
Transactions f. The oil of wine and suljdiovinic acid are sub- 
stances produced during the mutual action of sulphuric acid 
and alcohol in the well-known process adopted for the pre- 
paration of aether; and an important point with me, during 
the above investigations and since that time, has been to deve- 
lop the particular changes which take place when aether is 
forihed from suTpImric acid and alcohol. I perceive by the 
Annales de Chimie for November last, that MM. Dumas and 
Boullay have been engaged on the oame subject, and have ex- 
perimented on and considered, not only the formation of mther, 

* Fronfi the Philosophical Transactions for 1828. Part I. 
t Phil. Trans. 1828. *Part III. 

but 
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but also the nature of sulphovinates, and, as they supposed, 
though incorrectly, of oil of wine*. That our results with re- 
gard to sulphovinates and oil of wine differ, may be seen from 
the published accounts; and there is not less difference be- 
tween tlieir conclusions with regard to mlherification, and tlie 
results I have obtained, wliich 1 have now^ to describe. 

2. When alcohol and sulphuric acid in equal weights are 
put together without the application of any heat beyond that 
generated during the mixture, the mopt abundant and im- 
portant product is sulphovinic acid, above one half of the sul- 
phuric acid being converted into that peculiar acid by union 
with hydro-carbon f. But when such a mixture containing 
so large a proportion of sulphovinic acid is distilled, the most 
important product is a new substance, namely mther, and the 
sul})hovinic acid disappears. The questions which then arose 
were, whether the mther was formed altogetlier from the di- 
rect action of the remaining alcohol and sulphuric acid Jn the 
mixture, or whether the sulphovinic acid might not also assist, 
or whetlier it might not be an essential state of the elements 
intermediate between the mixture of the acid and alcohol and 
the development of the perfectly formed mthcr. M M. Dumas 
and Boullay, who have considered the same questions, or at 
least some of them, — decide, that the portions of materials 
which form aHher, are altogether independent of those which 
produce sulphovinic acid : but the following facts prove in my 
opinion the contrary of this conclusion. 

3. A portion of oil of vitriol was selected for some compa- 
rative experiments, and also some alcohol of s|)ecific gravity 
0’820 : five hundred grains of the oil of vitriol precipitated 
by acetate of lead, gave 1500 grains of sulphate of lead. 

4. Five hundred grains of the oil of vitriol wi re mixed with 
five hundred grains of the alcohol, and after forty-eight hours, 
diluted and precipitated by acetate of lead; only 616 grains 
of sulphate of lead were produced; so that very nearly three- 
fifths of the sulphuric acid had become sulphovinic acid by 
the effect of mixture, and little more than two-fifths remained 
to act as sulphuric acid upon tlie remaining alcohol, full two- 
thirds of the quantity employed. 

5. Another mixture of acid and alcohol in the same propor- 
tions, and made at the same time as the above, was then di- 

» The substance which these gentlemen operated upon appears, from 
their own account of its preparation, to have been the hydro-carbon sepa^ 
rabJe from oil of wine by the action of alkalies, and not diat peculiar sub- 
stance which has hitherto been called oil of wine. 

t The sulphuric acid loses half its saturating power by the union, and 
all the salts formed by the new acid are soluble. 


stilled 
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stilietl until. 117 grains had passed over, consisting of water, 
alcohol, and a portion of ajther. The residue in the retort 
had not undergone any charring effect; and being diluted, 
was precipitated by the acetate of lead : the quantity of sul- 
phate of lead obtained^ amounted to 804* grains, indicating 
an increase in the quantity of sulphuric acid equivalent to 188 
grains; of sulphate of lead. 

A similar mixture of alcohol and sulphuric acid, made 
at the time and in the same proportions as the two foi'mer, 
was then distilled until two hundred grains had been received, 
the greater part of which was aether ; the iincharred residual 
matter in the retort being then diluted, was precipitated by 
acetate of lead as before ; 986 grains of sulphate of lead were 
obtained. This contained nearly two-thirds of the sulphuric 
acid first added, and tlie increase by distillation had been 
much more than one-half of that which existed before the ap- 
plication of heat ; so that during the distillation, and simul- 
taneou^y with the formation of aether, a quantity of sulpho- 
vinic acid had been re-converted into sulphuric acid, and the 
latter appeared to increase in quantity in proportion to the in- 
crease of (ether in the distilled products. 

7. A similar mixture of alcohol and acid, made at tlie same 
time and in the same proportions as the three former, was then 
distilled until two hundred grains had passed over. Two 
hundred grains of water were added to the contents of the re- 
tort; 160 grains were distilled off; a second addition of two 
hundred grains of water was made, and the distillation con- 
tinued ; a further addition of five hundred grains of water was 
inaide, and the operation continued until as much product had 
been separated as equalled the water added ; — the object was 
to separate all the sether and alcohol possible, for the purpose 
of ascertaining to what extent the conversion of sulphovinic 
acid into sulphuric could,be carried. No smell of sulphurous 
acid was produced during the operation, nor did any charring 
of* the contents of the retort occur; when precipitated by ace- 
tate of lead, 1480 grains of sulphate of lead were obtained. 
This is very little short of the 1500 given by the acid when un- 
acted upon by. alcohol, and shows that nearly the whole of the 
sulphovinic acid had been changed back into the state of sul- 
phuric acid ; and is completely at variance with the opinion, 
that , )Yhen sulphuric acid and alcohol act upon each other, 
hyporsnlphuric acid is fovmed. 

these experiments it appeared probable that the; 
aBth^p v<[^ the product of the decomposition of the sulphovinic 
acid: /but a mixture of equal weights of alcohol and sulphuric 
acid contains, besides the sulphovinic acid, a considerable 

quantity 
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quantity of unaltered acid and alcohol; for in such a mixture 
tliree-fifths (4) of the sulphuric acid would be converted into 
sulphovinic acid by combination with the hydro-carbon of less 
than one-third of the alcohol employed. I next proceeded to 
ascertain^ whether, when no alcohol was present, aether would 
be produced. A quantity of the sulphovinate of potash was 
therefore prepared. The composition of this salt has been 
given in the paper in the Philosophical Transactions before 
referred to, and one hundred parts contain 28*84 of potash. 
Five hundred grains were mixed with 150 grains of sulphuric 
acid, being nearly the equivalent of the potash in the salt, and 
then heat applied. The experiment therefore may be consi- 
dered as the distillation of sulphovinic acid mixed with sul- 
phate of potash, which it may be presumed remained inert 
during the process, and also with the water of the acid and of 
the salt. The proportion of water, it is found, has an import- 
ant influence; but in the present experiment about a drachm 
of fluid distilled over, and left a blackened and acid salt in the 
retort, having the smell of sulphurous acid. A few grains of 
carbonate of potash being added to the distilled product, abs- 
tracted a little water: the clear decanted liquor w^as then mixed 
with a little dry muriate of lime, and by agitation separated 
into two portions ; the upper one being decanted, amounted 
to nearly half a drachm, and was found to be pure aether. 
This result proves that aether may be formed from a sulpho- 
vinate or sulphovinic acid when no alcohol is present. 

9. An experiment similar to the last in the nature and pro- 
portions of the substances used, was made, except that the 
sulphovindte was dissolved in its own weight of water previous 
to the addition of the sulphuric acid. The experiment is one 
therefore of the distillation of dilute sulphovinous acid, in place 
of that which is concentrated. The distilled product had no 
smell of aether, nor could any be discovered in it. About nine 
fluid drachms were obtained; to these, carbonate of potash 
was added, which separated the water, and left three drachms 
of a supernatant liquid, appearing by taste, smell and flame, 
to be alcohol : this was decanted, and poured upon muriate of 
lime ; no mther separated, but the whole formed one solution ; 
being distilled from the muriate it was evidently alcohol ; and 
being mixed with its weight of sulphuric acid, gave sulphuric 
aether or sulphovinic acid again. 

In this experiment there was no charring of the contents of 
the retort ; and by precipitation by acetate of lead, the whole 
of the sulphuric acid w'as obtained; — not only die portion 
added to decompose the salt, but the double portion evolved 
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from the sulphovinic acid upon ihe separation and re-arrange- 
ment of the hydrocarbon. 

10. In the former paper it was shown that oil of wine when 
heated in water is resolved into hydrocarbon and sulphovinic 
acid: an experiment was therefore made ii})on it. Two hun- 
dred grains of oil of wine were placed in a retort, a little w ater 
added, and heatap^plied: about a drachm w'as received, which 
being redistilled iVoin carbonate of potash the product ap- 
peared to be [)rincipiilly alcohol, but the presence of mther 
was very evident. — This experiment ))rovcs -the formation of 
^'ther from sulphovinic acid when no sulphuric acid was pre- 
sent as such at the commoncoinent of the distillation. 

With regard to the questions at the commencement of this 
paper, it appears to me from the facts detailed, that in the 
usual process for obtaining miher, the mther is not formed al- 
together from the direct action of the alcohol and sulphuric 
acid considered independently of the sulphovinic acid present; 
for the quantity of free sulphuric acid is small compared to tlie 
quantity of alcohol present, two-fifths only of the acid remain- 
ing, while of the alcohol more than two- thirds remain ; and 
further, sulphovinic acid alone is readily converted into mlher 
and sulj)Iiuric acid, (see 8.) and during the distillation of mther 
in the ordinary way the sulphovinic acid is always re-con- 
verted more or less completely into sulidiiiric acid (4. 5. G.) It 
probably therefore assists mncli in the process. With regard 
to the third question, the opinion may be supported that the 
formation of sulphovinic acid is a necessary and intermediate 
step to the production of aether from alcohol and snlplinric 
acid; and although I do not mean to assert this View, yet it 
deserves a few remarks. 

In no manner vvhicli has yet been devised can anher be formed 
from alcohol and sulphuric acid without the jn’csence of sul- 
phovinic acid. Whenever aether has been ibrined, sulphovinic 
acid has been present; whenever the sulphuric acid is diluted 
so far as not to form sulphovinic acid with alcohol, it also re- 
fuses to form aether w^ith alcohol. Sulphovinic acid w'ill pro- 
duce aether without the assistance of alcohol. And although 
tlie aether produced when a mixture of equal weights of alco- 
hol and sulphuric acid arc distilled, appears to be in greater 
quantity than can arise from the decomposition of the sul- 
phovinic acid existing in the mixture previous to the action of 
heat, it is not I think inconsistent to suppose, that at the same 
time that one portion of sulphovinic acid is resolved into sul- 
phu^tUa acid and eether, another may be formed from alcohol 
and sulphuric acid ; and that sulphovinic acid is formed in a 

mixture 



of Sulphuric Acid and Alcohol, Si7 

mixture of sulphuric acid and alcohol by heat, is proved hf 
the followinjT expcriinent. Five hundred grains of oil of vitriol 
were diluted by five hundred grains of water; when cold, to 
the dilute acid was added two thousand grains of alcohol, spe- 
cific gravity 0*820. 'Flic following day this mixture was cx- 
amijied for sulphovinic acid, but none had been formed : it 
was placed in a retort, and a quantity distilled off nearly equal 
to the weight of the alcohol employed : this had a specific gra- 
vity of 0-SV2. Carbonate of potash separated a considerable 
)‘iortion of water, the original alcohol would not even moisten 
that salt; the residue in the retort was examined, and now 
sulphovinic acid was found; the evidence of which was, car- 
bonate of lead being dissolved in considerable quantity; here 
sulphovinic acid liad been formed by heat, where it did tiot 
previously exist. I'his result appears also opposed to the opi- 
nion, that in the formation of mlhcr the sulphuric acid acts 
simply by abstracting water from the alcohol ; for the dilute 
acid here gav’^e np a |)ortion of its water during the distillation, 
and separated from the alcohol a portion ol‘ hydrocarbon. 

It has already been sliown (9.) that the production of aither 
is materially influenced by the quantity of water present, and 
that the same sulphovinic acid will yield either aether or al- 
cohol, as it is in a concentrated or dilute state. The hydro- 
carbon which, as was shown in the former paper, has the ex- 
traordinary power in oil of wine of neulrali/ing the whole of 
the acid properties of sulphuric acid, and in sulpliovinic acid 
of neutralizing the half of them, being in the latter body in 
so peculiar a condition that it will unite either witli that pro- 
portion of water necessary to form aether, or with the larger 
proportion requisite to form alcohol, accordijig to circum- 
stances. 

In the experiments (8. 9.), in the production by distillation 
of aether or alcohol from sulphovinic acid more or less diluted, 
it appeared that sulphovinic acid might easily have its proxi- 
mate elements separated and restored to tlieir original state of 
sulphuric acid and alcohol. The following experiment was 
made with a view to illustrate this point. Five hundred grains 
of acid and five hundred grains of alcohol were mixed as be- 
fore, and left for several days: by previous experiment it is 
known that more than half tlic sulphuric acid in this way be- 
comes sulphovinic acid (4). By distillation and dilution at 
proper periods this would have given mther and alcohol, and 
nearly the whole of the sulphuric acid (7.)‘ but instead of 
doing this, it was mixed with one thousand grains of water, 
and then distilled until 1400 grains had passed over. No 
charring or decomposition oflhe sulphuric acid took place ; no 
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was foi^med; bat nearly the whole of the origloal aU 
eohol and sulphuric acid were recovered. It may be a ques- 
ctton whether the production of alcohol and aetlier in those and 
^similar experiments is altogether determined by. the proportion 
of water present, or whether the difference of temperature 
consequent upon its variation may not have an effect. 

When aether and sulphuric acid are heated together, oil of 
wine and siilpliovinic acid are amongst the products obtained ; 
and as this sulphovinic acid is readily converted when diluted 
into alcohol and sulphuric acid, so it affords a method of 
converting aether into alcohol : thus aether may be formed 
from alcohol, and alcohol from aether at pleasure, by throwing 
the hydrocarbon of these bodies into that peculiar state whicn 
it assumes when combined with sulphuric acid in sulphovinic 
acid. We may even proceed beyond this, and form either 
jaloohol or aether, using olefiant gas as the hydro-carbon base : 
for I have shown in my last paper, that olefiant gas by com- 
bining with sulphuric acid, forms sulphovinic acid, and the 
acid so produced forms either ajther or alcohol, according to 
•circumstances which are under perfect command. 

It can hardly be necessary to refer to the extraordinary re- 
mark at the end of MM. Dumas and Boullay’s second paper, 
except to state that it is singuJarly at variance with the facts 
and opinions given throughout the former part of that and the 
preceding paper by the same authors. Those persons who 
read both papers, and also those of Mr. Faraday and myself, 
which were published long before the appearance of the former, 
will be able to decide without fnrthei coniinent from whom the 
particular views contained in those papers first emanated. 

Apotliecaries’ Hall. H. Hennell. 


LV. On the right Use of Generic Nennes in Natural Histoi'yi 
according to the Opinio7is (fMNL, Cuvier and DeCandolle. 

To the Editors of the Philosophical Magazine and Annals. 
Gentlemen, 

I N the discussion, respecting the introduction and use of 
the generic names in Zoology, which has lately occupied 
some' pages of your Magazine*, and which has been termeii the 
breaking up the established genera of the older naturalists, 
especially of those of Linnaeus ; it appears to me that the parties 
to tlijs controversy have entirely overlooked the purposes for 
wbi^b'tiie new names were invented, and to which they were 
intended to be applied. 

* Vol. iii. p. J213, and vol. vi. p. 199. 
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M.'Oavkr^ the great inventor of this^new nomenclature, ahd 
on whose audiority I presume the use of it is supposed to be 
sanctioned, I believe never intended they should be applied 
in the manner now adopted^ The extract which I annex from 
the Preface to the first edition of his Rcgnc Animal^ and which 
he has repeated in that lately published, seems to me conclu- 
sive on this point. 

The names of the grand genera are alone on his authority 
to be used in speaking of the species, wliiist those of the sub- 
genera or sections are to be applied solely in the exhibition of 
any systematic arrangement of the genera. 

In making these observations, pray let it be understood that 
I am not advocating the preservation of any genus of animals, 
which evidently requires the separation of individuals united 
with it from want of sufficient knowledge of the species by the 
original framers of the genus. It is against the sub-division 
only of those genera which are acknowledged by naturalists 
to be perfect, but which have been formed into sections with 
particular objects in view by M. Cuvier and others. 

As the specific names of all the individuals belonging to the 
sub-genera of any one grand genus in the higher orders of the 
animal kingdom arc different, what but confusion can result 
from substituting as generic appellations the various sub- 
generic names instead of that of the grand genus which in- 
cludes the whole? 

M. DeC^andolle’s use and adoption of sub-genera in the 
vegetable kingdom seem entirely to accord with the rule laid 
down by M. Cuvier ; for although he has in numerous in- 
stances given names to his sections, neither he nor his cotem- 
poraries have ever attempted to designate the species by any 
of the inferior appellations : the grand generic names are in- 
variably used. I am, Gentlemen, yours, &c. 

London, Oct. 18^29. J, S. 

# 

Extract from the Preface to the First Edition of Cuvier^s 
Regne Animal.” 

II ni’a ftillu malheiireiisemcnt introduirc beaucoup de noms 
nouveaux, quoique j’aie mis une grande attention a conserver 
ceux de mes devanciers ; mais les nombreux sous-genres que 
j'ai etablis exigeaient ces denominations ; car dans des choses 
si variees, la memoire ne se contente pas d’indications nu- 
meriques. Je les ai choisies, soit de maniere a indiqner 
quelque caractere, soit dans les denominations usuelles que j’ai 
latinisees, soit enfin, a Texeinple de Linnffius, parini les noms 
de la iTiythologie, qui sont eii general agreablcs a foreille^ et 
que Ton est loin d’avoir epuises. 

«Je 
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“ Je conseille neanmoins, qnaiul on noniinera les especes, de 
n’^employer que Je subslantif clu grand genre, ct Ic nom tri^ 
vial. I^es nonis de sous-genres ne sont destindes qu’a soula- 
ger la niemoire, quand on voudra indiqiier ces subdivisions 
en particulier. Aiitremcnt, comme les sous-genres, deja tres 
multiplies, se multiplicront beaucoup plus par la suite, a force 
tf avoir, des substantifs a retenir continuellement, on sera ex- 
pose a perdre les avantages de celte nomenclature binaire, si 
heureusement imaginee par Linna?us. 

Cost pour la mieux consacrer, (jue j’ai deniembre le moins 
qu’il m’a etc possible les grands genres de cet illustre refor- 
mateur de la science. Toiites les f )is que les sous-genres dans 
lesquels je les divise n’ont pas du aller k des families differentes, 
je les ai laisses ensemble sous leur ancicn nom generique. 
C^etait non seulement un egard que je devais la memoire de 
Linnaeus, mais e’etait aussi unc attention necessaire pour con- 
server la tradition et Tintelligence mutuelle des naturalistes 
des differents pays.”- 

[The importance which must be attached to the opinion of 
M. Cuvier on the subject of our correspondent's letter, in- 
duces us to take the liberty of subjoining a translation of the 
passage quoted. — Ed.] 

I have unfortunately been obliged to introduce many new 
names, although I have made it a great object of attention to 
preserve those of my predecessors ; but tlie numerous sub- 
genera which I have established required these denominations ; 
for in things so varied, the memory is not satisfied with 
numerical indications. 1 have chosen them, eitlier so as to in- 
dicate some character, or from the common appellations which 
I have Latinized, or lastly, according to the example of Lin- 
naeus, among the names of mjahology, which are in general 
agreeable to the ear, and which are far from being exliausted. 

“ I nevertheless adv^e, when species arc mentioned, that the 
Substantive of the grand genus only should be made use of, arid 
the trivial name. The names of sub-genera are only intended 
to relieve tlie memory, in those cases in which it is wished to 
indicate these subdivisions in particular. Otherwise, as the 
sub-geuern, already very numerous, will become much more 
so in course of time, — in consequence of having substantives 
continually to remember, — we should be exposed to the loss of 
th^ advantages of that twofold nomenclature so happily con- 
trived by Linnaeus. 

It te in order the better to preserve it sacred, that I have 
dismembered in the least degree that I possibly could the great 
genera of that illustrious reformer of science. In all cases 
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in which the sub-genera into which I divide them have not 
to be assigned to different families, I have left them together 
under their old generic name. This was not only a regard which 
I owed to the memory of Linnaeus, but it was also an atten- 
tion necessary for preserving the communication and mutual 
understanding of the naturalists of different countries.” 


LVI. On the Cultivation of Botany in England, By Professor 
Sen ULTES, of LandshiiU 

[For tlie following narrative of a visit to our country by a 
learned German naturalist in 1824, containing the opinions 
which he was led to form of some of our Scientific Institutions 
and men of science, we are indebted to the 1st Number of a 
new and interesting work. The Botanical Miscellany of Pro- 
fessor Hooker. The narrative was published in the Botanische 
Zeitung for 1825, and is the substance ol‘ a letter, addressed 
from London by i)r. Schultes, a Protbssor of Landshut in 
Bohemia, to the celebrated naturalist Count Sternberg. 

Wc must not be supposed,” observes Dr. Hooker, to 
assent to all that our author has said, either in regard to the 
objects which he saw, or to'the views which he has been led 
to entertain of different persons and their actions. The short- 
ness of his stay in England, and the circumstance of his ob- 
taining information only tlirough the medium of a foreign lan- 
guage, may be justly offered as an excuse for some inaccu- 
racies ; while an useful warning may be derived from them, as 
to the caution with which we should, ourselves, in distant 
countries, form our judgements. 

In the present instance, the mistakes to which we allude 
are of so trifling a kind, and are so amusing, that we only wish 
our English travellers always erred in an equally charitable 
and cheerful manner.”] 

A FTER a passage of twenty-four hours across the Channel, 
we landed at Harwich on the 26th day of August. Here we 
had an immediate opportunity of experiencing the vexatious in- 
terpretation of a regulation which, under Napoleon’s govern- 
ment, w^ould have been cried out against by the English as an in- 
vention of military despotism ; but which in this land of liberty, 
as it is called, has subsisted for these huiulred years. This law 
lays a tax of several pence on every pound-weight of books 
imported into the kingdom. Now we had with us on board 
the packet half a dozen folios, for the purpose of drying within 
their pages the plants which w'e should collect on our journey j 
and although these were only old works on law and divinity, 
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which were useless except as paper for specimens, we were 
required nevertheless to pay a tax amounting to thirty florins ; 
and this merely because they were in the foUn. of books. 
Much playful argument and some serious remonstrance were 
employed on^this occasion ; and we at length prevailed on the 
ignorant officer, who could not even read the titles of these 
works, to allow them to remain in his hands, (where they 
would probably be useless except to curl his old red wig withal,) 
by means of which arrangement we escaped the heavy impost, 
but were compelled to take our plants, one by one, out of 
these folios, and to purchase, at a high price, fresh paper in 
Ipswich ; thus losing both time and money by the bad inter- 
pretation of a worse law. May this our unlucky experience 
serve as a warning for such botanists as shall hereafter travel 
in England, not to dry the plants which they may collect on 
their journey in old books with brass clasps. 

We passed up the river Orwell with the tide, to the little 
dull town of Ipswich ; admiring in our w^ay the beautiful banks 
which skirted this stream, and which seemed to form one 
grand park. What particularly struck ns here was the deep 
full verdure of the meadows, and the almost black green of 
tlie trees, shrubs and plants, which grew in the hedges. We 
have frequently heard censures passed, and even made them 
ourselves, on the intense colours of the figures of plants in the 
Flora Londinejisis^ and English Botany; but we now plainly 
perceived that our complaint was unfounded, the prevailing 
hue of tlie vegetation being even of a deeper tone than it is 
represented in those plates. Except Vlex europausy Genista 
anglica^ and a species oi Ilubtts^ (which, though by all 

the botanists of this eoimixy 11. f rut icosns^ is not the pfaftt which 
bears that name on the continent, of which the corollas are al- 
ways pale red,) we observed nothing in the Flora of the road- 
sides which struck us as being different from that of Germany. 

On the 27 th, about noon, we proceeded in the mail-coach 
from Ipswicl) to Norwich, where, by a fortunate circumstance, 
we accomplished the object of our journey thither. Sir James 
E. Smith, to whom we made this pilgrimage, had just returned 
home from the country, and was on the point of again visiting 
his friends when we called on him at his beautiful house. Our 
joy w'as great at finding this most respectable man so far re- 
covered from the severe illness which had threatened his life, 
as to be again enabled to devote his leisure hours to the ama^ 
hilis scientia. He was then employed in revising some printed 
sheets of the third edition of his Introduction to the Study of 
Botany. Sir J. E. Smith displayed to us the treasures of his 
collection, (in reality the only one of its kind,) with n courtesy 
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and kindness which arc pecitliaf to great and well-educated 
men ; and which in this truly noble person are heightened by 
such charms or’gentleness and affability, as cannot fail to at- 
tract to him most forcibly even such individuals as have but 
once enjoyed the privilege of his society. The books of Liti- 
naeus, with their margins full of notes in the handwriting of 
the inynortal Swede; many valuable MSS. of his, not yet 
published ; the Linnaean Herbarium, in the same order and 
even occupying the very cases which had contained it at Upsal, 
(little as the old-fashioned form of these cabinets corresponds 
with the elegant arrangement of Smithes museum) ; the col- 
lection of insects, shells and minerals, which had belonged to 
this second creator of Nature ; — all these are arranged and 
preserved by Sir James with a scrupulous care which almost 
borders on a kind of religious veneration. The relies of Mo- 
hammed are not enshrined with more devotion in the Kaaba 
at Mecca, than are the collections of Linnaeus in the house of 
Sir J. E. Smith at Norwich. Whilist we bless the Providence 
that has placed these treasures of the Northern Pi*ophet in the 
hands of such a Caliph, from whom (as Sir James, alas ! has no 
family) they will pass into the possession of some valued friend 
or person who knows how to appreciate and feel their high 
value, and who will respect them as national property,— we, of 
the continent, must ever lament that they have fallen to the lot 
of the ^^toto disjunct os orbe Brilannosf as it is, unhappily, im- 
possible for every botanist to make a voyage to this island, 
here to compare his specimens with those of Linnaeus: 
cuivis homm CQniingit adire CorinthumP And yet, long as a 
tribunal or a synodus botanica shall continue to be 

earnestly deisi^d for that common good, which is as much the 
object of the botanist as of any other child of Adam, so long 
must we wish that the following plan, which is the only prac- 
ticable remedy to the distant situation of Linnmus's collections, 
should be adopted. — We would propose that in every place 
where botany is pursued with energy, a kind of Filial or Branch 
Herbarium (if I may so call it) should be established; consist- 
ing of such plants only as have been accurately and faithfully 
compared with the original collections of Linnseus, Thunberg, 
Palks, Vahl, Desfontaines, Ruiz and Pavon, Willdeiiow, 
Humboldt, &c. The excellent Sir J. E. Smith would willingly 
open his treasures, and allow every facility to those who held 
these views. 

If there should arise any opulent botanist on the continent, 
or if any of the Governments there should institute a complete 
herbarium, possessing all the Linnaean species, (which it would 
not be difficult at the present day to gather together)) and if 
N.S. Vol. G. No. 35. Nov. 1829. 2 Z such 
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^uch herbarium were by the proprietor allowed to be 
pared by an able botanist with that of Liiiua|js; we sliould 
then liave in that country a faithful copy of the^imjacaii Her- 
barium, which would enable us, in doubtliil cases, to deter- 
mine with precision what it was tluit the great Swedisli natu- 
ralist Itad meant by any given species. Without such a com- 
parison of the hunger collections with each other; for example, 
that of Berlin with that of Paris, and one or other of these 
witli the Banksiaii or Lambertian herbaria, — no degree of 
certainty can be expected; and from the increase of extensive 
private unverified collections, the science must labour under 
a heavy disadvantage in the consequent accumulation of sy- 
nonyms, If Sieber had identified the plants gathered by him 
in Crete and Egypt with many of those previously collected by 
fcJibtliorpe and Desfontaines, much doubt would nave been re- 
moved ; and if the late travellers in Brazil, Prince Nieiiwied, 
Auguste St. Hilaire, Martins, and Pohl, had coiuj)ared their 
treasures before describing them, many useless synonyiii?w^ould 
never have cxisteil. To travel from one herl)ariiim to another, 
and to carry about, in the memory only, the cliai*acteristics of 
doubtful species, may well be found an almost impracticable 
task; and the confusion to which such an attempt is apt to 
give rise may be seen exemplified in one of our latest large bo- 
tanical works. To decide upon plants which we have not seen, 
and only know from an erroneous diagnosis or imperfect de- 
scription, is like a blind man judging of colours : faut voir 

Ait Havmgler 

Besides the Linnman herbarium, Sir J. E. Smith has a large 
collection of plants of Iiis own formation, which is especially 
rich in the productions of New Holland and Nepaul, The 
worthy Professor Wallich at Calcutta, whose health has lately 
suffered from an Indian climate, has greatly contributed to- 
wards the latter. Th^; Linnman specimens, as w^ell as Sir 
James’s private herbarium, are very well preserved ; and after 
the old plan, which is now seldom followed on the continent, 
they are fastened down on a folio sheet of paper, and washed 
over with a solution of corrosive sublimate. Sir James has 
p,lso under his care the plants of Sibthorpe, to aid him in the 
publication of his Flora, Grceca^ which is now nearly com- 
pleted. 

Among the papers of Linnaeus, their present possessor found 
a number of copies of two pamphlets by this illustrious man, 
which do not appear to have been ever published. One of 
them bears the title of “ C, Linrnri Observationes in Regnum 
Lapidumf and. contains a view of the mineral kingdom, so far 
as it was ktmwn at the time of its being printed : the other is 

. in titled 
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intitled Ordis eruditi Judicium de Caroli lAnnect^ M.D. 
ScripfisJ* Botfc fill a complete sheet of letter-press. Sir Jam^^s 
was so kind as to give a copy of each to my son and myself 
with his own signature affixed. The latter of these pamph- 
lets, sine loco ct anno^ like the first, appears to be a defcnceof 
this illustrious man extorted from liini by some of his envious 
and prejudiced contemj)oraries. But what retlouiuls as much 
to the honour as it must have done to the peace of the cau- 
tious and amiable Linnfeus, is, that after having composed 
this paj)cr, which consists entirely of the testimony which was 
borne to his character by the principal naturalists of his time, 
— such as Bocrliaave, Burmann, Sloanc, Dilleniiis, Jussieu, 
Haller, Gesner, Glcditsch, Breynius, &c. &c. — he afterwards 
entirely suppressed it ; and thereby deprived his opponents of 
those fresh subjects of disputation, which are sure to arise on. 
such occasions, and which only furnish ground for sincere pity 
for the contending parties. It would appear as if the motto 
which Linnmus had chosen for this paper, 

** Famam cxtollerc factin 
Hoc inriutis opus^* 

had animated him with this feeling even while composing it. 

Tl)e case is however quite diflerent when the possessor of 
the Linnman herbarium, and of the other treasures left by the 
creator of the amabilis scientia^ is called on to defend himself 
in a couple of pamphlets against a learned body, under the 
firm of Universitas Cantabrigiensis, and before the whole Eu- 
ropean public to advocate the laws and })rivileges of mankind, 
and consequently those especially of his own country, against 
the usurping ignorance and fanaticism of the learned head of 
one college, who in our German language would be termW 
the Pro-rector, and against the fawaiing sycophancy of some 
slothful member*. In such cases, we may well exclaim, as 
ymith has done in liis deience, in the words of Milton, 

“ I liatc* when Vice can bolt her arguments. 

And Virtue has no tongue to check lier pride.” 

The whole history which Sir J. E. Smith here gives, — and 
which I shall relate somewhere else, as characteristic of the 
English Universities, the question being one which aflects 
the botanical world and the public at large,— is briefly as fol- 
lows : 

* The titles of tliese two pamphlets, which are scarcely known in Ger- 
many, and in which Sir .LK. Smith defends the eternal laws of truth, are: 

“ Considerations respecting Cambridge, more especially relating to the 
Tlotanicul Professorship; hy Sir J. E. Smith, M.D. F.R.S. Preshiont of the 
Linmcan Society — and “ A Defence of the Church and the Universities 
against such injudicious Advocates as P;\dbssor Monk and the Quarterly 
Review ; by Sir J. E. Smith,’’ &c. 
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/ ' ITie present Professor of Botuny at Cambridge, Mr. Thomas 
Martyn, having been for many years prevented from lecturing 
by illness, confided his office of Professor, in so far as it was 
the foundation of Walker, to the most eminent botanist in Eng- 
land, the President of the Linnaean Society, Sir J. E. Smith. 
Most of the members of the University were well pleased with 
this choice, inasmuch as it advanced the celebrity of the high 
school at Cambridge. In compliance with the desire of Mar- 
t3m, Smith sacrificed his leisure, went to Cambridge, and there 
proposed to renew the lectures on botany, which, for many 
years had been discontinued. But the Pro-rector of this Uni- 
versity, Mr. Monk, formally laid an interdict on the Knight 
and President of the Linfftean Society, Sir J. E. Smith, pro- 
hibiting him from ascending the rostrum, because he was, — a 
Dissenter ! — that is, a Christian of a different persuasion from 
Mr. Monk. What would be said of a German University 
which for such a reason should exclude so distingiiishetl an 
individual as Smith ? Had Cambridge been now in the situ- 
ation of France, groaning under the rod of such an obscure 
fanatic as the Bishop of Hermopolis ; or had Sir James, in 
any of his publications or in any part of his- conduct, shown 
the least trace of irreligion, — then the University would have 
been justified in this procedure: but not only have all the 
works of Smith testified their author to be, in the highest 
sense of the word, a religious character ; but his whole life has 
be^n a series of the exercise of Christian virtue and elevated 
piety. Who would have believed that an University within 
the walls of which the immortal Erasmus Roterodamus once 
taught, and which had produced such a man as Milton, should 
eVer, and even in the twentieth year of the nineteenth century, 
sink to such a depth of barbarity ! {Jjestialiliit lyiiwt ^^omnktjum 
Jient ” &c. ; and we must not wonder that in this island, as well 
as on the continent, tliere should be instances of the existence 
of dull heads and infected hearts in Universities, when the 
direction of these institutions is entrusted to the learned corps 
otfrh'es ignorantins. 

The few hours which Sir James Smith’s kindness induced 
him to devote to me, though he was ready prepared to set oft* 
on a journey to join his Smithia, (a lady of rare talents,) passed 
away like a moment of time; just as die sweetest periods of 
life seem to fleet upon the swiftest wings. I have rarely be- 
a more noble countenance; one indicative of such can- 
dour, simplicity and kindness, united with so much clearness 
of intellect, as that of Sir J. E. Smith ; and the expression of 
his features will never be obliterated from my memory. 

Sir Janies obtained for my son and myself admittance to the 

noble 
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KK>hh bo&pital at Norwich; after which we quitted this romantic 
and prettily situated city, and proceeded by way of Newmarket 
to Cambridge. The coach, like all those which carry tlie mail 
jn England, went at too rapid a rate, and the day closed too 
early, to allow of our making many observations on the Flora 
of the somewhat barren country which lies between Norwich 
and Newmarket. We only noticed, li om the road, some beau- 
tiful country seats, and a plantation of Pmus sylvestris^ which, 
like the other tribes of fir, is a rarity on the plains of England, 
not being a native of this country. 

We hired a postebaise from Newmarket to Cambridge, which 
is situated in a rather blelhk neighbourhood. I shall describe 
the University in some other place, and only give a few words 
to the Botanic Garden, which, as far as such an establishment 
can be known by a Catalogue, is already known on the con- 
tinent by the third edition which the deceased Donn and Pursb, 
together with Mr. Lindley, published in 1 823. 1 had hoped 

here to meet my late friend Dr. E. D. Clarke, Professor of 
Mineralogy, who once spent an evening with me at Landshut, 
on his return from Egypt, and had invited me in return, to see 
him and his garden at Cambridge. He knew not that he was 
asking me to come and see his effigy, when he gave me the 
invitation ; — the marble bust which the University has placed 
to his honour in the library, is all that was left of my friend. 
1 was told that Dr. Clarke’s death was occasioned by the ir- 
ritation that an insect gave rise to, and which was drawn into 
his nostril by smelling of a flower. 

The garden at Cambridge contains about five acres of very 
bad ground, and there are from five to six tlioiisand species of 
plants, the greater part of them cultivated in beds. It does 
not present so pleasing an appearance as the Dutch botanic 
gardens, but is, however, kept very neat, and is well arranged. 
The founder of this institution was the great Dr. R.Walker, 
Vice-master of Trinity College, who purchased the ground for 
1600/. Bradley, the earliest botanist who paid exclusive at- 
tention to the succulent plants, was the first Professor of Botany 
at Cambridge, whom the celebrated Sherard recommended to 
the University. There were no lectures given here on botany 
till the year 1724?; so that this eminent university is far behind 
many of those in Germany in this respect, which long before 
that period had supported botanical professors and gardens. 
Bradley ceased to give lectures six years before his death, when 
Sherard, and the great physician to the. royal household Sloane, 
recommended John Martyn to the situation. Still, in the year 
1734^, Martyn discontinued his lectures, as tlicrc was no lx>- 
lauic garden, and he met with no sui)port. “ Botany slept,” 

as 
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as Sir J. E. Smith says, “from 1734 till 1761, when R. Walker 
raised it from a deep slumber. The Professor of Botany had 
neither salary nor student.” Walker provided both ; and ajded 
Martyn, who transferred his office to his son Thomas Martyn, 
then twenty-six years of age. The latter has been for the hist 
tliree years prevented from lecturing by age and infirmity; 
and in 1818 he transferred liis situation, (inasmuch as it re- 
lated to Walker’s foundation,) to Sir James E. Smith. But 
Monk, by interdict and f)roscriptioii, prevented this worthy 
man from performing the duties of the Professorship; and the 
University of Cambridge appears to fee; as little as it would 
have done a hundred years ago, that it has for the last six years 
been deprived of instruction in one of the most beautiful and 
useful of sciences. The care of the garden is committed to 
Mr. Biggs, whom we did not find at liome. The stoves are 
well built, and they may have been hitherto large enough ; but 
the progress of the science will soon cause their size to be in- 
sufficient, as they extend only to 216 feet. A building was 
erected some years ago, for the lecture-rooms of the Professors 
of Botany, Chemistry, Mineralogy, and Mechanics. The Al- 

? inc plants, among which are some rare species from the Scotch 
lighlands, are very properly cultivated in small pots, and 
placed during winter under glass. The assistant-gardener, who 
conducted me through tfie grounds, was not able to tell me 
the annual expenditure of the institution. The work-people 
receive two shillings a day. 

The Library of the University contains many rare works; 
but little attention seems to be paid to Natural History : and 
even the collection of Minerals is not considerable, when com- 
pared with many of our mineral cabinets in Bavaria. 

Our stay in Loudon was extremely short ; and we were an- 
xious to take advantage of one of tliose clear days which are 
so uncommon in England, in order to visit Oxford, which is 
only about fifty-eight miles distant from the metropolis. We 
performed this distance in less than six liours, though at some 
risk of breaking our necks. Sir J, E. Smith had been so obli- 
ging as to give us a' letter to his friend Dr.WillianivS, Professor 
of Botany and Librarian to the Radcliffe Library at the Uni- 
versity of Oxford ; and through the politeness of this highly 
estimable person we obtained a view of the treasures of na- 
tural history in Oxford, and also of the Radclifle library and 
hospital. 

"I’he bc^tanical garden at this University is the oldest in Eng- 
land, having been founded by Hen/y I^ord d’Anvers Earl of 
Danby, in 1622, when the first stone was laid of a wall four- 
teen feet high which still exists, and which it took eleven years 

to 
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to at an expense of 5000 /, The erection of the gate by 
Nefklaus Stone, for which Inigo Jones furnished the design, 
cost 500 /. On either side of the entrance to the garden stands 
a statue ; one of king Charles the First, and tlie other of his 
son Charles the Second: these were purchased witli the amount 
of a fine, laid on the celebrated antiquarian Anthony a Wood, 
as a punishment for a satire which this good old man had ven- 
tured to publish in tlie first edition of the Alhcncu Ojconienscs^ 
against the Earl of Clarendon. This garden had originally 
been the burial-place of the Jews, mio lived in great numbers 
at Oxford, till the noted banishment and destruction of tlu^se 
state creditors in the reign of Edward the First, 1290 . It was 
afterwards enlarged, and tit present includes five acres. This 
addition of ground was however but a trifling improvement, 
and the danger of inundation to which it is exposed both in 
winter and aummer still exists. The water frequently stands 
knee- deep above the plants ; and as the lower parts of the gar- 
den cannot be sufficiently raised without an immense expense, 
these portions are left quite uncultivated. The active gar- 
dener, who is a Scotchman named Baxter, devotes his atten- 
tion chiefly to the Cryptogamia ; partly from mortification at 
finding it impossible to make the garden such as he could 
wish. He is preparing a Flora Cryptogamica of the environs 
of Oxford; and he showed us the first number of this work, 
containing specimens very neatly laid out, to which we must in- 
vite the attention of our countrymen in Germany. Mr. Baxter 
also cultivates with zeal the English Willows, having a living 
individual of almost every species, in a proper Scilicctuin. To 
the Grasses, likewise, he gives much attention; and, from the 
experience of several years, he is enabled to decide thaty^g7’0- 
stis vey'ticillata, mlgaris^ dccumbcns^ fascicidata (Curt,), and 
stolonifera^ are distinct species ; which, wlien subjected to the 
same culture for a great length of time, still continue to pre- 
serve their characteristic marks. This industrious man, — with 
the assistance of three jiersons, each of whom receives two 
shillings per day, — cultivates between four and five thousand 
species of plants in the wretched houses of this garden, though 
in fact there is only one stove, properly so called, and this is 
much too small. Those which grow in the oj)en air are, like 
the plants of Cambridge, arranged agreeably to the Linnaean 
method, and separated into the indigenous and foreign kinds; 
and both of these arc again divided into annual, biennial, and 
perennial, by which the study of the allied species becomes dif- 
ficult. They are partly cultivated in beds, partly in separate 
squares; without any view to the effect which this must na- 
turally offer to the eye. 

Although 

o 
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Although the Oxford garden is inadequate to the purposes 
of botanical instruction in the present state of science, and 
though the excellent Dr. Williams has been prevented from 
lecturing this year by the weakness of his sight, it yet pos- 
sesses, in the library which has been judiciously added to it, 
a treasure which no other institution of the kind can boast, 
namely, the Herbarium and MSS. of Dillenius and of Sherard, 
with the collection of books that had belonged to these two 
Coryphi. Tlie first contains almost all the original specimens 
of Cryptogamia,’ figured ’Iby Dillenius in his work which is 
now become very scarce ; and they are in very good preser- 
vation. Perhaps Professor Williams will give us a new edi- 
tion, with authentic and accurate copies of the plates in this 
typographical rarity ; and add to them the marginal notes of 
Dillenius. William Sherard not only left to the garden of this 
University his valuable herbarium, and his rich library which 
includes some scarce works that are even wanting to that most 
complete of botanical libraries, the Banksiari; but he also 
bequeathed a sum of 3000f. to the University, that with the 
interest thence arising a Professor of Botany might be sup- 
ported. It is well known that the first person wlio received 
this salary was a German, Dillenius, — A Regius Professor, 
paid by Government, was appointed in 1793 ; and this indivi- 
dual was the celebrated Sibthorpe, whose herbarium (now in 
the hands of Sir J. E. Smith for the publication of the Flora 
Graeca) belongs likewise to the University. A circumstance 
which stamps with increased value the herbaria of Dillenius, 
Sherard, and Bobart, is, that the two first have, annexed to 
tlhiir well preserved specimens, the synonyms and references of 
cotemporary authors, particularly those of Plukenet, Petiver, 
and Sloane, in their respective handwritings, as that of Sib- 
thorpe bears the Linna^an names ; by which the very frequent 
old synonyms are well elucidated. I suggested to Professor 
Williams the advantage that would arise from causing some 
young botanists to draw up a complete catalogue of the plants 
in the collection of Dillenius and Sherard, copying at the same 
time the synonyms, which after a previous revision might be 
published. The science of botany, or at least its history, would 
thus, in my opinion, gain immensely. It is much to be de- 
sired, in general, that a list of all the great Herbaria were 
printed ; each plant having its place of growth and first de- 
scriher noted : this would offer great fiiciliiies to the compilers 
of future monographs on different genera ; — at least a person 
would know where to look for wh. t he might otherwise long 
seekdn vain. 

Piofessor Williams related to me the following anecdote re- 
specting 
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spec ting Linnoeus, which is traditionally preserved in the Ox- 
ford garden, and which deserves to be also known in Germany, 
Linmeus presented himself at Oxford toDillenius andSherard, 
being then a very young man, and his system having as yet 
made but little noise in the world of science. The latter re- 
ceived him with cordiality; but Dilleiiius was very cool, and 
said to Sherard, ‘‘ 'fliis is the young i’ellow who is putting all 
botanists and botany into confusion/^ Liiiiia?us did not un- 
derstand the English language, in which this remark was made, 
but yet he recognized in the word canjimchjni (so projiounced 
by Dillenius in his German accent), the Latin epithet corifusio^ 
He was silent': Sherard and Dillenius walked up and down in 
the garden with their new acquaintance, and stopped by a wall 
overgrown with Antirrhinum [Linaria) Cymbalaria ; a plant 
upon which they were desirous to have the opinion of Linnaeu^^, 
as much doubt had existed respecting it. Linnseus removed 
these difficulties with his natural perspicuity. The gentlemen 
again pointed to a second, and a third plant, of which they felt 
uncertain ; and again the Swede explained the dubious points 
with perfect ease. Dillenius was surprised; and Sherard ob- 
served to him that he could perceive ‘‘ no confusion at all in 
Linnmus. He invited the stranger to dine w'ith him; and 
during the several days that Linnmus remained in Oxford, he 
found that the dislike which Dillenius had at first entertained 
towards him, wore gradually away, and gave place to esteem 
and friendship. On taking leave, Linnaeus remarked to Dil- 
lenius, that he should be very sorry to have brought confusion 
into the garden at Oxford. Dillenius blushed, and apologized 
for the hasty word which had escaped his lips. — I entertained 
Dr. Williams with an anecdote of Dillenius, in consequence of 
which this meritorious man is, in Germany, regarded as a kind 
of simpleton. Most of my countrymen,” replied Dr. Wil- 
liams, “ look upon him as not a hair better.” 

After liaving gathered some twigs of trees, planted here by 
the hands of Dillenius, as a kind of memento of him, we quitted 
the garden, and follow ed Professor W^illiams into Ins temple 
the Bibliotheca liaddijjianci, A richer collection than this in 
works of natural history, pliysic, and medicine, except per- 
haps tliat of Sir Joseph Banks, does not exist in any country. 
— 1 pass over the clescri})tion of the beautiful building which 
contains it, though one of the finest in Oxford ; and from the 
cupola of which a most noble view of the city is obtained, be- 
ing the situation whence the panorama of Oxford was taken. 
The foundation of this edifice was laid in 1737, and it was 
opened in 1749 by the executors of Dr, Kadcliffe; wbp had left 
to the University a sum of 40,000/. to build the library, with 
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I50l. a year for the librarian, and 100/. annually to purchase 
new books, and ns nuich more to defray the expense of need- 
ful repairs. This income would be quite inadetjuate to cover 
the cost of procuring yearly the requisite new publications; 
but this desirable object has been attained by an arrangement 
with the Bodleian library. To the latter institution every 
author in England is by law compelled to send a copy of his 
boolv; and the Bodleian has agreed to cede to the Radcliffian 
library all those upon medico-physical subjects. The expe- 
rience which, as a naturalist and physician. Dr. Williams pos- 
sesses, renders his services far more valuable to the institution 
than the inefficient labours of the learned pedants, to whom 
the office of librarian is frequently committed. The books arc 
arranged in ethnographical order. 

The country between Oxford and I leiiley, half-way back 
to London, is so bcaiitil’ul that we determined to perform this 
distance on foot. Our expectations of a new Flora were not 
however realized : except Ulex curopmis^ and in some places a 
great number of ferns, we met with nothing more interesting 
than what usually occ'urswith us. At Henley we took a stage- 
coach, and passing the villas of Heischcl and Banks, arrived 
in London. 

To become properly acquainted with the botanists and state 
of botany in London would require half a year at least, and 
we had only half a mouth in which to attain this object; and 
were obliged to ceconomize every moment, as we had all the 
hospitals also to visit. Wc particularly desired to make the 
acquaintance of Mr, Don; through whose means we hoped to 
see the Linnacan Society, and the herbarium of Lambert. We 
had been told so much of the politeness of this learned man, 
that wc hope he will ascribe the great degree of trouble which 
w’c occasioned him, to the character for affability which he 
every where possesses. The preference which the first botanists 
in London have sliown for Mr. Don, by entrusting their trea- 
sures to his charge, is as honourable to themselves as to the 
object of their clioice; and the delightful science” is an 
equal gainer. 

Mr. Don is a man in the flower of his age, and, like all the 
Scotchmen whom we had the pleasure of knowing in London, 
a person of remarkable frankness and candour. We are greatly 
obliged to him for the reception whicli ho w^as so kind as to 
give us ; he obtained for us a view of the LiniKoaii Society’s 
apartments, Soho-square: a '[ijaihcci from Nepaul stood on 
the stairs, as high as the house ; it might have been used on its 
voyage to Europe for the mast of a sliip. The herbarium is 
in the hall; very beautifully arranged, with British elegance 
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and solidity. The cases in which the animals, chiefly birds, 
are preserved, are made of the wood of Flindersia australis. 
The rich library of this establishment contains many valuable 
works, which are wanting to the great universities, academies, 
and national collections of the continent. The hall in which 
the meetings of the Society are held, struck ns as being a far 
finer apartment than the House of Commons ; and we even 
thought this latter very inferior to the House of Commons at 
Munich, which is only iLsed every third year; while again the 
Hall of Assembly of the Academy at Munich is a mere lum- 
ber-room compared with that of the Linnman Society. The 
busts of Linnaeus and Banks, and of our countryman Trew, 
and the portraits of Solander and Pulteney, ornament this ele- 
gant apartment. All that we were, unforUiiuitely, able to see 
of Sir J. Banks’s herbarium and libiary was from the win- 
dows of the Liniuean Society’s house; for Sir Robert Brown 
was gone to Naples, and hail taken with him the key of the 
Banksiau collection*. We were more successful at Count 
Lambert’s, though with the disa))pointment of not finding at 
home this venerable sage of seventy years, who has made such 
sacrifices to l)otany. He was at his country-seat of Boy ton 
in Wiltshire, some eighty miles, w^e were told, distant from 
the capital. Mr. Don, however, had the key to Lambert’s 
sanctums and his goodness afforded us a view of its botanical 
treasures, accumulated IVom all parts of the world, ’rhe col- 
lection of plants contains above 36,000 species ; and if its in- 
crease continues wdth its former giant strides, it will soon ex- 
ceed every other. This immense herbarium, of which the 
noble proprietor has given some information in the second 
part of his magnificent work on the genus Firms, consists of 
no fewer than fifty herbaria, each of which woidd singly be 
worth to a botanist more than any pearl in the Mogul’s crown. 
I shall here^nly mention a lew of them, besides the great 
English one, of the Count’s own formation; viz. the plants of 
Afzelius and Balduinus; the collection made by Baxter in New 
Holland ; the herbaria of Broussonet, Brown (the author of 
a w^ork on the botany of Jamaica), of Lord Bute, Hill, and 
Caley (the latter had spent seven years in New Holland); of 
Cavanilles, Clarke (who had accompanied Ci ipps); Durandes, 
Forster, Flinders, Forsyth, Fraser, Gouan, Hamilton (for- 

We really think that it would have been quite an cverstrctching of 
that public- spirited liberality, with which both the former and the present 
proprietor of the Banksian collection have ever opened its treasures to the 
use of science, if Sir Robert Rrown, when goin^ to Italy, had tliought it 
necessary to leave the key of Sir J. i3anks*R library and herbarium in the 
door. — En. 
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iiierly known under the name of Buchanan), Hawkins, and 
Sibthorpe; Hibbert, Hudson, Jack, Captain King, Governor 
King: a Japanese herbarium (considered as very valuable) ; 
the plants of Martin (the well known prize, from which Rudge 
described hh Flora Guyane7isis)x of Masson, Arch, Menzics, of 
Nuttall (from the Missouri) ; Pallas, Governor Philipps, Pon- 
thieu's plants from Jamaica ; the museum of the Duchess of 
Portland, Pursh’s herbarium. Raffles’s, Richardson’s (who 
was with Franklin), Lieut. Roes (Ross’s ?), Roxburgh’s, Ruiz’, 
and Pavon s (Count Lambert paid 1500/. for the latter); Sa- 
bine’s, Seaforth’s (from Barbadoes), Sello’s, Sieber’s, Staun- 
ton’s, White’s (from New South Wales), Wilkins’s, Wiles’s, 
&c. &c. If the number of these collections surprises us, the 
magnificence and variety of the specimens, and the care with 
which they are preservetl, — some under glass, as many of the 
Arundinaccce ; some in pasteboard boxes, others in mahogany 
cases : while entire branches of several species of Banksia^ 
Diyandra^ and Protea^ are kept, each in their proper place; 
with tubes of the Sarracenia and Nepenthes carefully laid on 
fine cotton and stuffed with the same material, so as to look as 
perfect as when growing in the stove, — must excite our still 
greater admiration. The Cinchonas^ which are among the 
grandest of Lambert’s favourite tribes, fill three parcels, each 
probably containing two hundred specimens. This truly no- 
ble Count, — who is to England what Count Sternberg is to 
Bohemia, Count Hoflhiannsegg to Saxony, and Baron De 
Lessen to France, — is still by no means among the number of 
those English Lords quibus Pactolus Jluit but with his well 
employed thousands he has done more for science, and con- 
sequently been more useful to mankind, than many with their 
hundreds of thousands. His name will therefore live in the 
annals of improvement, and for centuries and centuries be held 
in grateful remembrance. 

Whilst we were employed in viewing Count J^ambert’s trea- 
sures, a little man dressed in black entered the apartment; and 
he cast a glance full of sorrow and indignation upon some 
packages which belonged to the herbarium of Ruiz and Pavon. 
This look attracted my attention, as did the general elevated 
physiognomy of this person. I could not suppress my curio- 
sity, and asked Mr. Don w ho this little man might be. When 
he replied, Henor Lagasca ! I threw myself into the arms of 
my old friend, who was much puzzled to imagine who I could 
be, for we had only known each other by correspondence, which 
had continued for some years ; and here we met, as in a dream, 
where we least expected to see one another. Poor Lagasca ! he 
had not only lost all his domestic happiness, (his wife and five 

children 



365 


' Cultivation of Botany in England. 

children being in Cadiz,) and his fortune; but also his great 
herbarium ; the manuscript of his Flora of Spain, on which he 
had been employed for more than twenty years, and which was 
ready to be printed ; even the manuscript of his Monograph 
of the Cerealia^ with the dried specimens belonging to it, on 
which he had laboured at Seville and there completed it, — all, 
all were destroyed ! He saved nothing from the great ship- 
wreck of that Cortes to which his talents and virtue had raised 
him, but his own life. Far from his i)eautiful country, and 
from his beloved relations, he now lives in the foggy and ex-^ 
pensive London, wliere he participates in the alHictions of so 
many of his worthy and exiled countrymen ! 

Lagasca and I met almost daily after this interview, and 
made some botanical excursions together : among other places, 
to the celebrated gardens of Kew. We did not see Mr.Town- 
send Aiton, as he had been called away to Windsor ; but in 
this well known garden, whose Catalogue has given it so much 
celebrity, we did not find the pleasure that we had anticipated. 
We were disappointed particularly in the plants which grow 
in the open air, which are not so accurately named as those 
in the Gottingen Botanic Garden, superintended by Schrader: 
sometimes the same species is marked with two different names. 
The garden at Kew consists of a fine park, and a large bo- 
tanical garden of about twenty acres. What we usually term 
a park in Germany is like anything rather than what receives 
the same appellation in England ; and which is neither more 
nor less than a wood, in which nature and art seem to dispute 
for the original formation and })re.sent possession. As in a 
wood, one may walk, ride and drive about it, without risk of 
interruption. English parks are in Ihct beautiful woods, and 
nothing more; and it will ever remain one of the most diffi- 
cult problems in the delightful science of laying out pleasure- 
grounds, so to plan a charming wood, as that he who is in it 
shall not know whether he be in a grove or a house. We 
have on the continent many exquisitely formed gardens, under 
the name of English ones ; but an English park 1 have only 
seen in England. The Botanic Garden at Kew is surrounded 
by high walls, and intersected into long stjuarcs. With re- 
gard either to its plan, or its nine or ten stoves, it will not bear 
a comparison with tliose of Malmaison, or the Grand Duke of 
Weimar, of Prince Esterhazy at Eisensladt, or even with the 
botanical division of the Imperial Garden at Schdnbrunn. A 
Supplement to the Horlus Kewensis^ under the inspection of 
Sir Robert Brown, will soon be published: many species which 
were formerly cultivated here, are said to be lost. Our coun- 
tryman, the celebrated flower-painter, Mr. Francis Bauer, with 

whom 
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whom I had the honour of being acquainted some years since 
at Vienna, resides at Kew. I regretted his absence from home 
when I called to pay iny respects to him, 

[To be continued.] 


LVII. On the Action of a Flame urged hy the Blowpipe on 
other Flames. By Mr. Thomas Andrews. 

Zb the Editors of the Philosophical Magazine and Annals. 
Gentlemen, 

A LTHOUGII the action of the flame produced by the 
blast of the blowpipe has been tried upon almost every 
substance which could be exposed to it, yet its influence upon 
flame itself has never I believe been examined*. — I directed 
the flame of a candle urged by a mouth blowpipe upon that 
of another candle of equal size, so that the extremity of the re- 
ducing flame of the first candle played on the flame of the other, 
in the same manner as the orifice of a blowpipe. On applying 
the blast, the flame of the second or remote candle was in- 
verted, and cxliibited lu^arly the same appearances as a flame 
acted on immediately by the blowpipe ; the reducing part of 
it terminated in a perfect conical shape, and beyond it the 
oxidizing part appeared of a similar form. The reducing 
flame, however, formed by this means was considerably larger 
than that formed by the blowpipe in the usual manner ; and 
from some comparative experiments which I made, its heating 
power appeared to be scarcely so great. I approached the 
second candle to the first, till the reducing flame of the latter 
penetrated beyond the flame of the former: in this case the 
reducing flame w'as ter?uinated by irregular points, and its out- 
lines were indistinctly marked. On removing the flame of the 
second candle into the oxidizing part of the first, the former 
was inverted as in the other cases, but the reducing part of it 
terminated not in a point but in a luminous zone. This latter 
experiment will succeed even when the flames of the two can- 
dles are six inches distant; buUbeyond that point an irregular 
waving is only protliiced in the second flame. It is evident, 
however, that this point w'ill vary according to the flame which 
is employed. 

Instead of two, I have placed six different flames in the same 
manner in succession, and the last of them seemed to be in- 

♦ In the case of the spirits of wine colipile, the impetuosity with which 
the vapour of thf* spirits issues from the orifice of the tube prevents the 
action of the flames on each other from bcinj; observed. 
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verted e(jually with the first ; from wliich it would appear^ 
that any number of flames might by this means be directed by 
a single blast. 

Tiie action of the one flame in directing the udiurs may be 
strikingly exemplified by removing the flame in immediate 
contact with the blowpipe during. the blast; tor the rest will 
be tlien affected only by an irregular imstcacly motion. In 
like manner, if we fuse a small piece of metallic tin or lead in 
the reducing part of the remote flame, .aid then remove that 
flame, the metal will instantly be converted into an oxide. 

By inserting the above in the Philosophical Magazine and 
Annals of Philosophy, you will oblige yours, &c, 

Belfast, Oct. o, TlIOMAS ANDREWS. 


LVIII. On the Action of Potash on Organic Mattel'. By 
M. Gay-Lussac*. 

IVT VAUQUELIN found, on treating poetic acid with pot- 
ash in a crucible, that it was converted into oxalate 
of potasli. This ex])eriinent suggested to me the idea of 
submitting ligneous matter to similar treatment. Five gr. of 
cotton were ])ut into a platina crucible with 2,5 gr. of potash, 
and a little water. The crucible was moderately heated with a 
spirit-lamp, and miicli below rednes'^. Tlie cotton resisted 
for some lime the action of the potash, but it eventnaliy solt- 
eiied; the mixture swelled w'ilhout carbonizing, and the action 
of the alkali ii[)on the ligneous matter was discoverable by the 
disengagement of hydrogen. During the swelling the mixture 
ought to be coiUiruially stirred. When it becomes thick, the 
mass is dissolved in water, and slightly supersaturated with 
nitric acid ; it then gives an ahnndaiit f)reci[)ilate with nitrate 
of lead, which, treated with sul})lnirettcd Jiydrogen, produces 
very fine crystals of oxalic acid. With nitrate ot lime, a bulky 
precipitate of oxalate of lime is obtained. Sawdust similarly 
treated gave the same results. Sugar mixed with four or five 
times its weiglit of potash, became at first brown ; but after- 
wards white, and it yielded mucli oxalic acid. Starch forms 
a very glutinous mass, and remains long in tliat stfite. The 
addition of a I’resh quantity of potash occasions liquefaction ; 
the mixture swells and is converted into oxalate of potash : 
gum and sugar ol’milk are also converted into oxalic acid, with 
the evolution of liydrogen gas. 

One of the most singular of these conversions into oxalic 

♦ From Annatea (te ChinnCf Aiig. 1829. 
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acid, is that of tartaric acid. No intumescence occurs, the, 
mixture does not blacken, and what is very remarkable is, that 
so small a quantity of hydrogen is disengaged, that it must be 
supposed to be derived from a minute quantity of foreign vege- 
table matter. When the hydrogen is to be collected, the ex- 
periment must he made in a retort, to which a long glass tube 
is to be adapted, and this is to be immersed beneath a stra- 
tum of water in a litde mercury, to prevent absorption. The 
retort may be heated in an oil or mercurial bath, to about the 
temperature.of 200" Centig., which is quite sufficient to form 
oxalic acid. 

Citric and mucic acid also produce much oxalic acid. I also 
obtaineil some from succinic acid ; but benzoic acid resisted 
the action of the potash and remained unaltered. Acetate of 
potash heated with excess of potash, was converted into car- 
bonate. I nevertheless obtained a little oxalate of lime when 
I poured nitrate of lime into a solution of the residual mass, 
after having saturated it with acetic acid ; but it is very pro- 
bable that the oxalic acid was derived from a small quantity 
of foreign vegetable matter. 

Expressed vegetable oil treated with great excess of potash 
did not undergo fusion. I obtained only a very small quantity 
of oxalic acid. 

Animal substances, such as silk, treated with potash, gave 
oxalic acid, attended with the evolution of hydrogen. Uric 
acid evolved ammonia during the operation. The remaining 
mixture was very white. Dissolved in water and saturated with 
nitric acid, it gave out hydrocyanic acid and much carbonic 
acid; nitrate of lime afterwards produced an abundant preci- 
pitate of oxalate of lime in the solution. Gelatin gave a similar 
result, but with indigo I did not perceive any oxalic acid. 
Carbonate of potash being substituted for caustic, did not pro- 
duce oxalic acid with tartar. Lime and starch did not form 
any, but soda was advantageously substituted for potash. 

It results from these experiments, that a great number of 
vegetable and animal substances, when treated with caustic 
potash or soda, are converted into oxalic acid. It is to be ob- 
served that the formation of thi? acid precedes that of carbonic 
acid, precisely in the same circumstances as those in which 
sulphur and potash,^ fp^ example, produce hyposulphurous 
acid and sulphuric acid ; — thus a vegetable substance, when 
moderately heated with potash will give oxalic acid, and when 
more strongly heated, carbonic aclJ. 

As very different organic bodies thus produce oxalic acid, 
other products are necessarily formed. Many vegetable bodies 

give 



of Potash on Organic Matter. 369 

give hydrogen, whicli must come from the substance itself or 
from water, and at last they yield carbonic acid. Animal 
matters, besides these products, give ainmoniti and cyanogen. 
Water may also be formed with animal, as well as with vege- 
table substances. These various products, or merely some of 
them, are sufficient to explain in general the formation of ox- 
alic acid; nevertheless in some particular cases, it would ap- 
pear that other products must be obtained : thus tartaric acid 
yielding no sensible quantity of hydrogen, we cannot, consi- 
dering its composition as 

2^ proportions of hydrogen, 

4 of carbon, 

5 of oxygen, 

explain its conversion into oxalic acid, except by the formatiori 
of the probable compound already mentioned. 

In fact, during the operation the mass remains white, and 
docs not carbonize. If all the carbon entered into the com- 
position of the oxalic acid, it would require six proportions 
of carbon ; and consequently the water must be decomposed 
to supply one proportion. If only such a quantity of oxalic 
was formed, as is proportional to the oxygen contained in the 
tartaric acid, there would remain two-thirds of a proportion 
of carbon which might form a peculiar compound with the 
hydrogen, and for one proportion of tartaric acid, If propor- 
tion of oxalic acid would be procured. I did in fact obtain, 
at least If; but I have not yet discovered any other hydro- 
genated product. Lastly, it is possible that with carbon, hy- 
drogen and oxygen, a peculiar acid might be formed. This 
subject, it will be admitted, requires additional examination. 
I conclude by mentioning a very elegant process for convert- 
ing tartar into oxalate of potash. — It consists ?n dissolving 
crude tartar in water, with a proper quantity of potash or 
soda, and passing the solution continually through a thick 
iron tube by means of a pump, at a temperature of 200° to 225° 
Centig. The pressure will not exceed twenty-five atmospheres, 
because no gas will be evolved. A valve placed at the end 
opposite to that at which the s»lution enters, is to be loaded 
with a w^eight sufficient to produce this pressure, and it will 
open only by the contrary pressure of the injecting pump. 

I have not yet tried this process, whicli may also be applied 
to other substances ; but I see nothing which ojiposes its suc- 
cess. According to some experiments which I have made, it 
requires less than one proportion of potash for one proportion 
of neutral tartrate. 
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LIX . — Historical Eloge ^ the Marquis De Laptace^.-' -By 
M. Le Baron Fourier. 


T^HE name of Laplace has been heard in every part of the 
world where the sciences are honoured ; but his memory 
could not receive a more worthy homage than the unanimous 
tribute of the admiration and sorrow of that illustrious body 
who shared in his labours and in his glory. He consecrated 
his life to the study of the grandest objects which can occupy 
the human mind. 

The w'onders of the heavens, — the lofty questions of 
natural philosophy, — the ingenious and profound combina- 
tions of mathematical analysis, — all the law’s of the universe 
have been presented to his thoughts during more than sixty 
years, and his efforts have been crowned witli immortal dis- 
coveries. 

From the time of his first studies it was remarked that he 


possessed a prodigious memory : all the occupations of the 
mind were easy to him. He acquired rapidly a very exten- 
sive knowledge of the ancient languages, and he cultivated 
different branches of literature.— Every thing interests rising 
genius ; every thing is capable of revealing it. His earliest 
success was in theological studies ; and he treated with talent 
and with extraordinary sagacity tlie most difficult controver- 
sial questions. 

We do not know by what fortunate event Laplace passed 
from the study of scholastics to that of the higher geometry. 
This last science, which scarcely admits of a divided attention, 
attracted and fixed his thoughts. Henceforth he abandoned 
himself without reserve to the impulse of his genius, and he 
was impressed with the conviction that a residence in the ca- 
pital had now become necessary. D’Alembert was then in 
the zenith of his fame. It was he who informed the court of 
Turin that its Royal Academy possessed a geometer of the 
first order— Lagrange, who, without this noble testimony to 
his merits, might have remained long unknown. D’Alembert 
had announced to the king of Prussia that there was only one 
man in Europe who could replace at Berlin the illustrious 
]^iiler, who, having been recalled by the Russian government, 
had consented to return to St. Petersburg. I find in the 
unpublished letters possessed, by tlie Institute of France the 
details of this glorious negociation, wliich fixed the residence 
oC l^^^ange at Berlin. 


* Pronounced at the public sitting of the Royal Academy of Sciences 
on the 15th June 18^9. 

It 
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It was about the same time that Laplace began that Ipng 
career which was destined to become so illustrious. 

He waited upon D’Alembert, preceded by numerous re- 
commendations, which might have been considered as very 
powerful. But his attempts were vain, for he was not even 
introduced. He then addressed to him whose suffrage he 
solicited a very remarkable letter on the general principles of 
mechanics, of which M. Laplace has freqprntly quoted to me 
different fragments. It was impossible that a ^ometer like 
D’Alembert could fail to be struck with the singurar profound- 
ness of this composition. On the same day he invited the 
author of the letter, and thus addressed him : — “ You see, 
Sir, that I hold recommendations as of very little value; — 
you have no occasion for them. You have made yourself 
better known ; — this is sufficient for me : You are entitled to 
my support.” In a few days he succeeded in getting Laplace 
nominated Professor of Mathematics in the Military School 
of Paris. From that moment, devoted wholly to the science 
which he had chosen, he gave to all his labours a fixed direc- 
tion, from which he nSver deviated; for the unchangeable 
purpose of his mind has always been the principal feature of 
his genius. He already trenched upon the known limits of 
mathematical analysis ; — he was versed in the most ingenious 
and powerful parts of this science ; and there was none more 
capable than he of extending its domains. He had solved a 
leading quevStion in theoretical astronomy. He formed the 
project of consecrating his efforts to this sublime science ; — 
he was destined to perfect it, and was able to embrace it in 
all its extent. He thought deeply upon his glorious purpose ; 
and he spent his whole life in accomplishing it, with a perse- 
verance of which the history of the sciences presents perhaps 
no other example. 

The immensity of the subject flattered the just pride of his 
genius. He undertook to compose the Almagest of his age. 
This memorial lie has left us under the name of the Mcca- 
nique Celeste; and his immortal work surpasses tiiat of 
Ptolemy as much as the modern analysis surpasses the Ele^ 
ments^of Euclid. 

Time, w'hich is the only just dispenser of literary glory, and 
which sinks into oblivion contemporary mediocrity, perpetu- 
ates also the remembrance of great works. They alone con- 
vey to posterity the character of each succeeding age. The 
name of Laplace will thus live for ever; — ^biit I hasten to add, 
that enlightened and impartial history will never separate, his 
memory from that of the other successors of Newton. It will 
conjoin the illustrious names of D’Alembert, Clairaut, Euler, 

3 B 2 Lagrange, 
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Lagrange, apd Laplace. I confine myself at present to the 
mere mention of the great geometers whom the sciences have 
lost, and whose researches had for their common object the 
perfection of physical astronomy. 

In order to give a just idea of their works, it would be ne- 
cessary to compare them ; but the limits of a discourse like this 
oblige me to reserve a part of this discussion for the collection 
of our Memoirs. ^ 

Next to Euler, Lagrange contributed most to the founda- 
tion of matlfematical analysis. In the writings of these two 
great geometers it has become a distinct science, the only one 
of the mathematical theories of which we can say that it is 
completely and rigorously demonstrated. Among all these 
theories, it alone is sufficient for its own purposes, while it 
illustrates all the rest; and it is so necessary to them, that 
without its aid they must have remained very impertect. 

Lagrange was destined to invent and to extend all the 
sciences of calculation. In whatever condition fortune had 
placed him, whether prince or peasant, he would have been 
a great geometer. This he would have become necessarily and 
without any effort — which cannot be said even of the most 
celebrated individuals who have excelled in this science. 

If Lagrange had been the contemporary of Archimedes and 
Conon, he would have divided with them the glory of their 
most memorable discoveries. At Alexandria he would have 
been the rival of Diophantus. 

The distinctive mark of his genius consists in the unity and 
grandeur of his views. He attached himself wholly to a simple 
though just and highly elevated thought. His principal work, 
the Mecanique Analytiquej might be called Philosophical 
Mechanics, for it reiers all the laws of equilibrium and mo- 
tion to a single principle ; and, what is not less admirable, it 
submits them to a single method of calculation of which he 
himself was the inventor. All his mathematical compositions 
are remarkable by their singular elegance, by symmetry of 
form, and generality of method, and, if we may so express 
it, by the perfection of his analytical style. 

Lagrange was no less a philosopher than a great geometer. 
He has proved this in the whole course of his life, by the mo- 
deration of his desires, by his immoveable attachment to the 
general interests of humanity, by the noble simplicity of his 
manners, and the elevation of his character, and bythe just- 
ness and profoundness of his scientific labours. 

I^place had received from nature all that force of genius 
which a great enterprise required. Not only has he united in 
bis Almagest of the eighteenth century all that the mathematical 

and 
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and physical sciences had already invented, and which formed 
the foundation of astronomy, hut he has added to this scii^ce 
capital discoveries of his own which had escaped all his pre- 
decessors. He has resolved, either by his own methods or 
by those of which Euler and Lagrange had pointed out the 
principles, questions the most important, and certainly the 
most difficult of all those which had been considered before 
his time. His perseverance triumphed over every obstacle. 
When his first efforts were not successful, he renewed them 
under the most ingenious and diversified forms. 

In the motions of the moon, for example, there had been 
observed an acceleration, the cause of which philosophers were 
unable to discover. It had been ascribed to the resistance of 
an ethereal medium in which the celestial bodies moved. If 
this had been the case, the same cause affecting the orbits of 
the planets would have tended continually to disturb their 
primitive harmony. These stars would have been constantly 
disturbed in their course, and would have finally been pre- 
cipitated upon the mass of the sun. It would have required the 
creating power to have bceii exerted anew in preventing or 
repairing the immense disorder which the lapse of time would 
have caused. 

This cosmological question is undoubtedly tlie greatest 
which human intelligence can propose: It is now resolved. 
The first researches of Laplace on the immutability of the 
dimensions of the solar system, and his explanation of the 
secular equation of the moon, have led to this solution. 

He at first inquired if the acceleration of the moon’s mo- 
tion could be explained by supposing that the action of gra- 
vity was not instantaneous, but subject to a successive trans- 
mission like that of light. By this means he succeeded in 
discovering its true cause. A new investigation then gave a 
better direction to his genius. On the 19th March 1787, he 
communicated to the Academy of Sciences a precise and 
unexpected solution of this great difficulty. He proved in the 
clearest manner that the observed acceleration is a necessary 
effect of universal gravitation. 

This great discovery threw a new light on the most im- 
portant points of the system of the world. The same theory, 
indeed, proved to him, that, if the action of gravitation on 
the stars was not instantaneous, we must suppose that it pro- 
pagates itself more than fifty millions of times faster than 
light, whose velocity is well known to be 70,000 leagues in a 
second. 

Hciice lie concluded from his theory of the lunar motions, 
that the medium in which the stars revolve does not oppose 

any 
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any sensible venataikce to the motions of the planets; for this 
cause would pl^ticularly affoct the motion of the moon, wfaere^ 
as it produces^ no perceptible eifect. 

The discussion of the motions of this planet is pregnant 
with remarkable consequences. We may conclude from it, 
ftjf example, that the motion of rotation of the earth about 
its auis is invariable. The length of the day has not varied 
the lOOdth part of a second for 2000 years. It is remarkable 
that an astronomer need not go out of his observatory to 
measure the distance of the earm from the sun. It would be 
sufficient to observe carefully the variations of die lunar 
motions, and from this he would deduce with certainty the 
distance required. 

A still more striking consequence is that which relates to 
the iigui^ of the earth ; for the form even of the terrestrial 
^be is impressed on certain inequalities of the lunar orbit 
These inequalities would not have taken place if the earth had 
b^n a perfect sphere. We may determine the compression 
at the poles of the globe by the observation of the lunar mo- 
tions alone; and the results hence deduced agree with the real 
measures which have been obtained by the great trigonometri- 
cal surveys at the equator, in the northern regions, in India, 
and in different countries. 

It is to Laplace that we especially owe this astonishing per- 
fection of modem theories. 

I cannot undertake to recount at present the series of his 
labours, and the discoveries to which they have led. The 
simple enumeration of them, however rapid it may be, would 
exceed the limits which I am obliged to prescribe to myself. 
Beside these researches on the secular equation of the moon, 
and the no less important and difficult discovery of the cause 
of the great inequalities of Jupiter and Saturn, we may men- 
tion those admirable theorems on the libration of the satellites 
of Jupiter. To these we may add his analytical inquiries 
respecting the tides, — a subject which he has pursued to an 
immense extent. 

There is scarcely a point of physical astronomy of any im- 
portance that he (lid not study with the most profound atten- 
tion; and he submitted to calculation most of the physical 
conditions which his predecessors had omitted. In tlic ques- 
tum already so complex, of the form and rotatory motion of 
the earthf he has considered the influence of the waters dis- 
tributed between the continents, the compression of the inte- 
rior, ati'atay and the secular diminution of the dimensions of 
the globe. 

Among all these researches we must particularly distinguish 
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those vyliieU relate to tlie stability of great pha&nomena; for 
no object is mpre worthy of the medkation of philosophet^. 
Hence it follows tliat those causes^ either accidental or cosh 
stant, which disturb the equilibrium of the ocean, are subject 
to Hunts which cannot be passed. The specific gravity of the 
sea being much less than that of the solid globe, it follows 
that the oscillations of the ocean are always comprehended 
between very narrow limits ; which would not have happen^ 
if the fiuid spread over the globe had been much heavier^ 
Nature in general keeps in reserve conservative forces which 
are always present, and act instant the disturbance com-* 
mences^, and with a force increasing with the necessity of call- 
ing in their assistance. This preservative power is found in 
every part of the universe. The form of the great planetary 
orbits, and their inclinations, vary in the course of ages, but 
these changes have their limits. The principal dimensions 
subsist, and this immense assemblage of celestial bodies oscil- 
lates round a mean condition of the system, towards which it 
is always drawn back. Every thing is arranged for order, 
perpetuity, and harmony. 

In the primitive and liquid state of the terrestrial globe, the 
heaviest materials are placed near the centre, and this condi- 
tion determines the stability of seas. 

Whatever may be the physical cause of the formation of 
the planets, it has impressed on all these bodies a projectile 
motion in one direction round an immense globe ; and from 
this the solar system derives its stability. Order is here kept 
up by the power of the central mass. It is not, therefore, left, 
as Newton himself and Euler had conjectured, to an adventi- 
tious force to repair or prevent the disturbance which time may 
have caused. It is the law of gravitation itself which regulates 
all tilings, which is sufficient for all things, and which every- 
where maintains variety and order. Having once emanated 
from Supreme Wisdom, it presides from the beginning of time, 
and renders impossible every kind of disorder. Newton and 
Euler were not acquainted with all the perfections of the uni- 
verse. 

Whenever any doubt has been raised respecting the accu- 
racy of the Newtonian law, and whenever any foreign cause 
has been proposed to explain apparent irregularities, tbeori- 
giiial law has always been verified after the rac^t profound 
aminution. The more accurate that astronomical observations 
have become, tlie more conformable have they been to theory. 
Of all geometers Laplace is the one who has examined most 
profoundly these great questions. ^ 

We cannot affirm that it was Ins destiny to create a science 
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entirely new, like Galileo and Archimedes; to give to mathe- 
matical doctrines principles original and of immense extent, 
like Descartes, Newton, and Leibnitz ; or, like Newton, to be 
the first to transport himself into the heavens, and to extend 
to all the universe the terrestrial dynamics of Galileo : but 
Laplace was born to perfect every thing, to exhaust every 
thing, and to drive back every limit, in order to solve what 
might have appeared incapable of solution. He would have 
<:ompleted the science of the heavens, if that science could have 
been completed. 

The same character appears in his researches on the analy- 
sis of probabilities, — a science quite modern and of immense 
extent ; whose object, often misunderstood, has given rise to 
the most erroneous interpretations, but w^hose application will 
one day embrace every department of human knowledge, — a 
fortunate supplement to the imperfection of our nature. 

This art originated from a fine and fertile idea of Pascal’s : 
It was cultivated from its origin by Ferniat and Huygens. A 
philosophical geometer, James liernouilli, was its principal 
founder. A singularly happy discovery of Stirling, the re- 
searches of Euler, and particularly an ingenious and important 
idea due to Lagrange, have perfected this doctrine ; It has 
been illustrated by the objections even of D’Alembert, and by 
the philosophical views of Condorcet : Laplace has united and 
fixed the principles of it. In his hands it has become a new 
science, submitted to a single analytical method, and of prodi- 
gious extent. Fertile in useful applications, it will one day 
throw a brilliant light over all the branches of natural philoso- 
phy. If we may here be permitted to express a personal opi- 
nion, we may add, that the solution of one of the principal 
questions, that which the illustrious author has treated in the 
18th chapter of his work, does not appear to us exact ; but, 
taken all in all, this work is one of the most precious monu- 
ments of his genius. 

After having mentioned such brilliant discoveries, it would 
be useless to add, that Laplace belonged to all the great Aca- 
demies of Europe, 

I might also, and perhaps ought to, mention the high poli- 
tical dignities with which he was invested; but such an enu- 
meration would only have an indirect reference to the object 
of this discourse. It is the great geometer whose memory we 
now cefebrate. We have separated tl)e immortal author of 
the Mecanique Celeste from all accidental facts which concern 
neither his glory nor his genius. Of what importance indeed 
is it to posterity, who will have so many other details to for- 
get, to learn whether or not Laplace was for a short time the 

minister 
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minister of a great nation. What is of importance are tli.e 
eternal truths which he discovered ; — the immutable laws of 
the stability of the world, and not the rank which he occupied 
for a few years in the conservative seriate. — What is of im- 
portance, and perhaps still more so even than his discoveries, 
is the example which he has left to all those who love the sci- 
ences, and the recollection of that incomparable perseverance 
which has sustained, directed, and crowned so many glorious 
cfibrts. 

I shall omit, therefore, all the accidentn) circumstances and 
peculiarities which have no connection with the perfection of 
his works. But I will mention, that in the first body in the 
state the memory of Laplace was celebrated by an eloquent 
and friendly voice, which important services rendered to the 
historical sciences, to literature, and to the state, have for a 
long time illustrated*. 

I shall particularly mention that literary solemnity which 
attraejs the attention of the capital. The French Academy, 
uniting its siilfrages to the acclamations of the country, consi- 
dered that it would acquire a iiew^ glory by crowning f the 
triumphs of eloquence and of political virtue. 

At the same time it chose to reply to the successor of La- 
place, an illustrious academician:}:, with more than one claim, 
who united in literature, in history, and in the public adminis- 
tration, every species of talent. 

Laplace enjoyed an advantage hich fortune does not al- 
ways grant to great men. From his earliest youth he was 
justly appreciated by his illustrious friends. We have now 
before us unpublished letters, which exhibit all the zeal of 
13’ Alembert to introduce him into the Military School of 
France, and to prepare for him, if it had been necessary, a 
better establishment at Berlin, llie president Bochard de 
Saron caused his first works to be printed. All the testimo- 
nies of friendship which have been given to him recall great 
labours and great discoveries; but nothing could contribute 
more to the progress of the physical sciences than his relations 
with the illustrious Lavoisier, whose name, consecrated in the 
history of science, has become an eternal object of our sorrow 
and esteem. 

These two celebrated men united their efforts. They un- 
dertook and finished very extensive researches in order to 
measure one of the most important elements of the physical 
theory of heat. About the same time, they also made a long 
series of experiments on the dilatation of solid substances. Thfe 

* M. Le Marquis Pastoret. f M. Royer-Collard. 

X M. Le Comte Darn. 
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works of Newton sufficiently show us the value wliich this 
great geometer attaches to the special study of the physical 
sciences. Laplace is of all his successors the one who has 
made tlic greatest use of his experimental method ; he was 
almost as great a natural philosopher as he was a geometer. 
His researches on refractions, on capillary Attraction, on baro - 
metrical measurements, on the statical properties of electricity, 
on the velocity of sound, on molecular action, and on the pro- 
perties of gases, testify that there was nothing in the investiga- 
tion of nature to which he was a stranger. lie was particu- 
larly anxious about the perfection of instruments, and lie caused 
to be constructed at his own expense, by a celebrated artist, a 
very valuable astronomical instrument, wliich he gave to the 
Observatory of France. 

All kinds of phaenomcna were perfectly well know^n to him. 
He was connected by an old frien,dship with two celelirated 
chemists, whose discoveries have extended the boundaries of 
the arts and of chemical theory. History will unite the games 
of Berthollet and Chaptal to that of Laplace* It was his hap- 
piness to reunite them; and their meetings always had for 
their object and for their results the increase of those branches 
of knowledge, which are the most important and the most diffi- 
cult to acquire. 

The gardens of Berthollet at his house at Arcuell w^ere not 
separated from those of Laplace. Great recollections and great 
.sorrows have rendered this spot illustrious. It was there that 
Laplace received celebrated foreigners, men of powerful minds, 
from whom science had eitlier obtained or expected some bene- 
fit, but especially those whom a sincere zeal attached to the 
sanctuary of the sciences. The one had begun their career, — 
the others were about to finish it. He received them with ex- 
treme politeness : He went even so far that he led those who 
did not know the extent of his genius, to believe that he might 
himself draw some advantage from their conversation. 

In alluding to the matliematical w^orks of Laplace, we have 
particularly uoticetl the depth of his researches, and the im- 
portance of his discoveries : but his works are distinguished 
also by another character which all readers have appreciated, 
— I mean the literary merit of his compositions. That w^hich 
is entitled the System^ du Monde is remarkable for the ele- 
gant simplicity of its style, and the purity of its language. 
There had previously been no example of this kind of com- 
position; but we should form a very incorrect idea of the 
work, Vere w'e to expect to acquire a knowledge of the phae- 
Tiom^ha of the heavens in such productions. The suppression 
of (he symbols of the language of calculation cannot contri- 
bute 
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bute to its ptrspicuity, nnd reiuler the perusal of it more easy. 
The work is a perfectly regular exposition of the results of pro- 
found study : it is an ingenious epitome of the principal disco- 
veries. The precision of its style^ the choice of methods, the 
greatness of the subject, give a singular interest to this vast pic^ 
lure ; but its real utility is to recall to geometers those theorems 
whose demonstrations were already known to them. It is pro- 
perly speaking the contents of a mathematical treatise. 

The purely historical works of Laplace have a different 
object. Tliey present to geometers with admirable talent the 
progress of the human mind in the invention of the sciences. 
The most abstract theories ha\e indeed an innate beauty of 
expression. It is this which strikes us in several of the treatises 
of Descartes, and in some of the pages of Chdilco, of New- 
ton, and Lagrange. Novelty of views, elevation of thought, 
and their connection with the gratid objects of nature, fix the 
attention and fill the mind. It is sufficient that the style be 
])ure,’and have a noble simplicity. It is this kind of literature 
that Laplace has chosen, and it is certain that he has attained 
in it the first rank. If he writes the history of great astronomi- 
cal discoveries, lie becomes a model of elegance and precision. 
No leading liict ever escapes him : tlie expression is never ob- 
scure or ambiguous. Whatever he calls great is great in reality. 
\\ hatever he omits does not deserve to be citeil. 

M. Laplace retained to a very advanced age that extraordi- 
nary memory which he had exhibited from his earliest years ; n 
jirecious gift, which, though it is not genius, is that which serves 
to acquire and preserve it. He had not cultivated the fine 
arts, but lie appreciated them. He was fond of Italian music 
and of the poetry of Racine, and he often took delight in quo- 
ting from memory different passages of this great poet. The 
works of Raphael adorned his apartments, and they w ere found 
beside the portraits of Descartes, Francis Vieta, Newton, 
Galileo and Filler. 

Laplace had always accustomed himself to a very light diet, 
and he diminished tlie (juantity of it continually, and. even to 
an excessive degree. His very delicate sight reciuired con- 
stant care, and he succeeded in preserving it without any alte- 
ration. These cares about himself liad only one object, that 
of reserving all his time and all liis strength for the labours of 
his mind. He lived for the sciences, and the sciences have 
rendered his memory immortal. 

He had contracted the habit of excessive application to 
study, so injurious to health, though so necessary to profound 
inquiries ; but he did not experience from it any inconvenience 
till during the two last veais of his life. 

3 C 2 
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At the comttiencemcnt of the disease by which he’ was cut 
off, there was observed with alarm a moment of delirium. The 
sciences still occupied his mind. ,He spoke with an unwonted 
ardour of the' motions of the planets, and afterwards of a phy*- 
sical experiment, which he said was a capital one ; and he an- 
nounced to the persons whom he believed to be present, that 
he would soon discuss these questions in the Academy. His 
strength gradually failed. His ])hysician who deserved all 
his confidence, both from his superior talents and the care 
which friendship alone could have inspired, watched near his 
bed ; and M/ Bouvard, his fellow-labourer and his friend, 
never left him for a single moment 

Surrounded with a beloved family, — under tne eyes of a wife 
whose tenderness had assisted in supporting the necessary ills 
of life, whose amenity and elegance had shown him the value 
of domestic happiness, he received from his son, the present 
Marquis de Laplace, the strongest proofs of the warmest 
affection. H 

He evinced his deep gratitude for the marks of interest which 
the King and the Dauphin had repeatedly exhil)ited. 

Those who were present at his last moments reminded him 
of his titles to glory, and of his most brilliant discoveries. He 
replied, “ What we know is little, and what we are ignorant 
of is immense.” This was at least the meaning of his last 
words, which were articulated with difficulty. We have often 
heard him express the same thought, and almost in the same 
terms. He grew weaker and weaker, but without suffering 
pain. 

His last hour had arrived : the powerful genius which had 
for a long time animated him, separated from its mortal coil, 
and returned to the heavens. 

The name of Laplace honoured one of our provinces alread y 
so fertile in great men,— ancient Normandy. He was born oii 
the 23d March 174'9, and he died in the 78th year of his age, 
on the 5th May 1827, at nine o^cIock in the morning. Shall 
I remind you of that gloomy sadness which brooded over this 
place like a cloud when the fatal intelligence was announced 
to you ? It was on the day and even at the hour of your usual 
meetings. Each of you preserved a mournful silence; each 
felt the sad blow with which the sciences were struck. All 
ey^s were fixed on that place which he had so long occupied 
among you. One thought only filled your minds ; every other 
meditation became impossible. You separated iiiulei’' the in- 
fluenci^ df an unanimous resolution, and for this single time 
your iisuai labours were interrupted. 

* M. Magcndic. 
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It is doubtless great—it is glorious^ — it is worthy of a pow- 
erful nation to decree high honours to the memory of its cele- 
brated men. In the country of Newton the ministers of state 
desired that the mortal remains of this great. mtui should be 
solemnly deposited among the tombs of its monarchs. France 
and Europe have offered to the memory of Laplace an expre^r 
sion of their sorrow, less pompous no doubt, but perhaps more 
touching and more sincere. 

He has received an unusual homage;— he has received it 
from his countrymen in the bosom of a learned body, who 
could alone appreciate all his genius. The voice of science 
in tears was heard in every part of the world where philosophy 
had penetrated. We have now before us an extensive cor- 
respondence from every part of Germany, England, Italy, and 
New Holland — from tlie English possessions in India, and 
from the two Americas — and we find in it the same expres- 
sions of admiration iuid sorrow. This universal grief of the 
scien^s, so nobly and so iVeely expressed, has in it no less 
truth than the funeral pomp of Westminster Abbey. 

Permit me, before closing this discourse, to repeat a reflec- 
tion whicli presented itself when I was enumerating in this 
place the great discoveries of Herschel, but which applies more 
directly to Laplace. 

Your successors will see accomplished those great phaeno- 
mcna whose laws he has discovered. They will observe in the 
lunar motions the changes which he has predicted, and of 
which he was alone able to assign the cause. The continued 
observation of the satellites of Jupiter will perpetuate tl^c 
memory of the inventor of the theorems which regulate their 
course. The great inequalities of Jupiter and Saturn pursu- 
ing ilieir long periods, and giving to these planets new situa- 
tions, will recall without ceasing one of the most astonishing 
discoveries. These are tlie titles to true glory which nothing 
can extinguish. The spectacle of the heavens will be changed ; 
but at these distant epochs the glory of the inventor will ever 
subsist; tlie traces of his genius bear the stamp of immor- 
tality. 

1 have thus prpsented to you some features of an illustrious 
life consecrated to the glory of the sciences. May your re- 
collection supply the defects of accents so feeble ! May the 
voices of the nation — may that of the world at large, l)e raised 
to celebrate the benefactors of nations — the only liomage wor- 
thy of those who, like Laplace, have been able to extend the 
domains of thought — to attest to man the dignity of bis bieing, 
by unveiling to his eyes all the majesty of tlie heavens ! 


LX. P,u^ 
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LX, Prbceedini^s of Learned Socielics. 

, UOYAL ACADEMY OF SCIENCES OF PARIS, 

jfpril 20.~']VC LIONVILLE sent a fresh memoir On the physical 
theory of electro-dynamic phaenomena. M. Robert 
wrote from Marseilles, in answer to a letter of Dr. Berlan’s to the Aca- 
demy, that he had never attributed to himself the discovery claimed, and 
that he well knew that it had been said before he observed it, that vac- 
cinated persons have been sometimes subject to the small-pox. — M. 
Wauner,M.D. deposited a sealed packet.— M. CagniartLaTour com- 
municated the methods by which he crystallized silica.— M, Ilobiquet 
presented a memoir, in titled, Essai Analytique des Lichens de VOrseitle. 

The Academy proceeded, according to rule, to a scrutiny of the 
balloting between MM. Becquerel and Pouillet. The number of 
voters was 57 j M. Becquerel had 29, and M. Pouillet 28 votes. — 
M. Cordier gave an account of the examination wliich he had made 
with M. Beudant, of the precious stones presented by M. Le Gigand : 
it appeared that the sfones in question w'ere white topazes, ind not 
diamonds. — M. Desfontaines, in the name of a commission, gave a 
favourable account of the work presented by M. Cambess^de on the 
family of the Sapinducea:. — M. Poisson read a memoir f)n the mean 
results of observations. — M. Mag»'ndie, in the name of a commission, 
reported on a memoir of M. Leroy d’Etioles r(‘lating to Asphyxia, 
M. Leroy stated, that by strongly forcing atmospheric air into the 
trachea of certain animals, such as hares, goats, sheep, foxes, kc, 
they were immediately killed. Other animals, dogs for example, in 
which the pulmonary tissue is less delicate, resist this operation 3 but 
they are more or less incommoded by it. Goats and sheep were 
immediately killed in the presence of the commissioners, by once 
blowing air into their lungs, without the use of any machine, and 
simply by the mouth of the experimenter. It appears, generally, 
that the air blown in, tears the superior part of the delicate tissue of 
the lung. Inflation being recommended as an efficacious method of 
restoring drowned person.s, it is extremely important to ascertain 
whether the lungs of man should be classed with those of the sheep, 
goat, &c* or whether they are capable of resistance similar to tliat of 
the lungs of dogs, &c. : it is conceived, that in the first case, inflation 
effected without great care, may become a mortal agent. On this 
subject, direct experiments are wanting : but experiments made on 
the dead subject showed that the lungs of man are capable of being 
torn by inflation ; on the contrary, the lungs of very young children 
resisted the action of very strong inflation. 

Jpril 27. — Manuscripts presented: — Traltaio sul Ochio umano, by 
Dr* Rivelli;— Ordonnance of the king confirming the nomination of 
M. Olbers as an associate; — Protest of M. Lc Gigand against the 
report of M. Cordier Letter from M. Julia Fontenelle, containing two 
facts, from which it appears to result, agreeably to the experiments 
mentioned in the last sitting, that the lungs of children resist in- 
flation better than those of adults -—A letter from M. Domet-Demdnt 
on the lithograpliic stones of Jura. 


The 
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The Cpmmission appointed to decree the mathematical prizes, 
announced, that M. PontecQuIant’a memoir On the petturbution of 
comets, was worthy of being crowned.— M. Frcd. Cuvier gave an 
account of M. Guerin’s Atlas of the Animal Kingdom.— M. Arago 
communicated Magnetic observations made at Kassan |)y M. Kuppfeif ; 
and from which it appears that the horizontal needle was deranged 
by the aurora borealis on the same days as at Paris* He afterwards 
read a letter which he had leceived from M. De IJrdautd, on an earilv* 
quake felt in the neighbourhood of Dieppe during tlie night of the 
1 st and 2 nd of last April. The same member, in the name of a com- 
mission, made a report on the Voyage of the Chevrette. — The sitting 
was terminated by a memoir of M. Viiuquelin, On Carrots 5 and by 
reading an addition to M. Cauchy’s memoir On the linear dilatation 
and condensation of solid bodies. 
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IMPROVEMENTS IN THE MANAGEMENT OF MINES. 

T he following Address was delivered by John Taylor, Esq. of 
Obed-du, near Mold, at a public dinner at Holywell, given to 
Iiiin by the various gentlemen interested in Mines and Manufactures 
in Ijie counties of Flint, Denbigh, Chester, and Lancaster. — 
r. D. Cooke, Esq. in the Chair. 

Mr. Chairman, — The improvements in the management of mines, 
which you have complimented me by associating with rny name, 
have, I consider, arisen out of circumstances which demanded 
them ; have, like all other progressions of the human mind, been 
advanced by various persons, and have been fostered and encou- 
raged by favourable coincidences. My own experience of mining 
during a period of more than tlO years, has enabled me to witness 
their progress, and to contemplate their effect: if it has also em- 
powered me to be the channel of communication, by which their 
advantages have been extended to this most important mining dis- 
trict, I sliall feel as much honoured by this distinction, as I am 
gratefully affected by the distinguished mark of your opinion upon 
the subject, and the notice you have taken of the humble effort 
of an individual. 1 feel, that if this district, so early celebrated for 
its mineral riches, has been more tardy than some other parts of 
the kingdom in developing its resources, it is only because they 
have not been called for, because the necessity which has stimu- 
lated the miners of Cornwall did not exist here. And now when 
the time has come that treasures arc to be explored, we shall see 
whether the miners of North Wales will not know how to profit by* 
the experience of others ; and having discernment to see what is 
good, will adopt the most salutary measures, and carry them for- 
ward with the modifications and improvements which will best 
adapt them to the different circumstances of their mines and habits 
of their people. That the mines of Cornwall should take a lead 
in the means of overcoming the difficulties that nature presents, to 
the pursuit of the metals, was almost a matter of course, inasmuch 

as 
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as those difficulties presented themselves in that district at a very 
early period. 

Mining, as long as deposits of ore are found in veins at shallow' 
depths, and in masses more or less rich, is comparatively easy to 
conduct, and the profits would appear to depend as much upon 
chance as upon any systematic plan of operations. The know- 
ledge it required need not be very extensive, and was pften 
thought to be rather of an empirical than of a more liberal cha- 
racter; experience had, however, been acquired by man}", and 
was used, as it always must be, with ^n advantage to the whole 
community. As the ores within reach were exhausted, and the 
impediments to following them presented themselves, with which 
you are all well acquainted, new acts and more enlarged means 
became requisite; the expense of trials with a view to disco- 
very became much greater, and the profit that was likely to re- 
sult was often determined by the oeconomy used in every part of 
the process. Eighty years ago the mines of ("ornwall were under 
the influence of such circumstances; few points were left unex- 
plored that could be reached by the methods then ka^^wn; and 
carried down, as many of them had been, below the level of the 
sea, a new power was required to extend them. This power was 
found in the extraordinary invention of the steam-engine ; and we 
And accordingly, in the earliest period of the introduction of this 
machine, that the inventor looked to the Cornish mines as a promis- 
ingfield for their labour. In my opinion the introduction of the steam- 
engine produced a much wider range of advantage than resulted 
from the mere assistance it gave to the drainage : it introduced 
among miners a succession of highly gifted men; and we may 
reckon among such the names of Newcomen, Smeaton, Watt, 
Mardock and others, who, while their skill and judgement in mecha- 
nical pursuits improved many essential parts, contributed by their 
example to give a tone to the management of other things ; experi- 
ment became fashionable, and was conducted with precision and 
discretion. The engines succeeded in draining the mines ; but the 
expense which attended it, and the capitals which were required, 
imposed the necessity of oeconomy in all branches of the business, 
and men’s mind.s were sharpened to the observation of whatever 
might conduce to the end that was kept in view. A series of con- 
sequences followed, from which we at the present day reap the 
benefit; and mines in that district are now worked with advantage, 
which by the simplest calculation would be found to be unprofitable 
under former usages. The number of mines was sufficient in a 
moderate distance to keep up and encourage emulation ; and their 
extension and greatly increasing depths stimulated the persons 
who conducted them to all the efforts within their reach. This 
emulation, whether it is in mining or in any other thing, is always 
most useful, almost 1 might say most necessary, to improvement. 
One miner builds a new engine, — l^'s neighbour secs how it might 
have been done better ; and at the next step a far better machine 
is produced. We learn from each other's failure, and from each 

other’s 
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other*s success: let us not wish to avoid this rivalry, but let us 
keep it within the bounds of manly and friendly competition, and 
it will be productive of nothing but good; and the advances which 
are made, be they by one or another, will have their natural ten* 
dency to the benefit of the whole. 

Mining, then, in Cornwall became not so much a matter of 
chance'^as of sykouiatized experience and careful management; 
Blill, however, attended by those uncertainties to which it is pro- 
verbially liable, which defy the greatest experience and baffle the 
soundest judgement in many instances. 

It is no reproach to a country not to adopt new methods before 
they are wanted, as it is also wise to consider and follow them 
when circumstances render them applicable. Most have discovered 
certain practices suited to their own case, and it is absurd to under- 
value or discard any thing for the sake of novelty; but we may 
safely take advantage of the experience of others, and no mairg 
knowledge extends so far that he may not profit by inquiry and 
observation ; and this is perhaps more especially true as to mining. 
What was commenced long ago has Jbeen much accelerated and 
systematized in the last 20 years ; many abuses have been corrected, 
and public opinion has exerted its influence in this as well as in 
other things. The improvements that have thus been introduced 
may perhaps be divided into two classes, technical and moral ; the 
first applying to the direction of the works and the apparatus by 
whicli they are assisted; and the other to the government of the 
agents and men by whom the operations are performed. Some 
account of the principal improvements of the last 20 years has 
lately been published in the transactions of the Royal Cornwall 
Geological Society, by my friend Mr. Joseph Came, of Penzance ; 
and I should have been glad if I could have referred to them in 
thinking of this short abstract of them, I should arrange, however, 
the technical improvement under the following heads ; — 1st, A 
systematic mode of conducting trials modified by experience of the 
circumstances, instead of chance efforts or irregular attempts. By 
this, expense is diminished, and a foresight is employed by which 
useless works are avoided ; a smaller number of shafts require to 
be sunk, and the levels are made to lay open the ground, and leave 
it in the state most favourable to be worked away, and as free as 
possible from the interruptions from water and other impediments, 
2nd, The fluctuating nature of the produce of mines has been at- 
tempted to be corrected by a judicious advance of the works of 
discovery, so as to precede those of exhaustion, or to govern the 
quantities of ore raised in some degree by the progress of discovery. 
By a prudence in this respect many mines have not only long been 
maintained in a profitable state, but it is most certain that many 
most valuable discoveries have been made, which otherwise would 
have been lost ; and their success has attended the re-opening 
many old mines, that were reputed to be worked out, but had 
been abandoned for want of tljis discretion. No mine can be said 
to be in a safe state where there are no reserves, as fresh deposits 
N,S. Vol. 6. No. 35. Nov. 1829. 3 I) of 
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of ore often require time and money to reach them. Srd, The 
treatment of the ore in washing and dressing has been governed 
by those rules, derived from a more perfect knowledge of what may 
proGtably be done, obtained by correct assays and comparisons of 
the value and the expense of acquiring it. ^th, The drainage of 
mines has been so much improved, that not only has the steam- 
engine removed the obstacles which prevented our pursuifit-of the 
ore, but the ex[)ense of this method has been reduced from a limit 
which only could be reached by the most productive, so that it is 
now within the compass of most. I found lately, upon calculating the 
expense of drawing the water by steam power in some of the deep 
mines of Cornwall, that with the saving in the quantity of coal 
in the last 20 years, coupled with the reduced price of the fuel, 
owing to better methods of purchase and conveyance, the amount 
is now but about l-6th of what it formerly was. Steam-engines 
themselves are not only also less costly to erect, but they are more 
certain in their effect, and less liable to those hindrances which are 
so injurious to the miner. 

In all the equipment of our engine shafts also there is a great 
alteration for the better. Puinps, rods and pitwork of all kinds are 
simplified and improved ; and the consequence is, that both witli 
water and steam power great expense is avoided by the wear and 
tear that was common in former times. Complicated attempts 
have been discarded, and difficulties are met with more judgement 
and experience than were formerly employed. 

5th, Ventilation is provided for by a more just consideration of 
the circumstances required to produce it ; and this seldom fails, or 
if it do in extraordinary cases, we have more ingenious contrivances 
to help us than we formerly had. 

6th, The extraction of the waste and ores from below, and their 
transport on the surface, has been rendered more (economical than 
formerly ; which, however, applies in a much greater proportion in 
deep mines than in shallow ones. I have found, where the stuff 
is drawn 150 to 200 fathoms deep, that by the use of better shafts, 
of rail-roads under ground, and upon the surface, and other well 
organized arrangements, as much is saved in this way in propor- 
tion, as 1 observed in the expense of drainage by steam-engines. 

7th, The labour of the workmen)is better arranged, more space is 
allowed to a given number, they are placed so as to be freer from 
interruption from each other, or from other causes; and therefore 
their labour is more effectual and less expensive in proportion to 
what is done. 

What I am inclined to call the moral improvements in mining, 
relate to the government of persons by whose agency they are 
carried on : — the great principle that is lo be kept in view being 
the union of interests to one common end ; to combine that of the 
employer with that of the employed; to enlist, as it wgre, the ex- 
perience and ingenuity of ail to conquer difficulties and to effect a 
common purpose. This proposition, though simple and as it were 
self-evident, is far from being easy of application ; and men may 

easily 
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easily differ as to the mode of rendering it useful after they have 
admitted its propriety. 

As tile greatest expense of mining is in the payment of mere 
labour, so the greatest ceconomy will be in rendering labour most 
effective with the least cost. Payment by contract for work dooe» 
and remuneration according to the quantity of ore obtained^ or 
accormng to the measure of ground penetrated, were important 
steps in this part of the ceconomy of mines, and are accordingly to 
be found in all districts ; and formerly there was an inclination to 
rest upon these as if every thing desirable had been thus accom> 
plished. But labour is cheap or dear according to the real quan- 
tity performed for a given amount of money; and where prices 
were adjusted only by a reference to what had been earned, the 
calculation was often deficient in one most important element : — 
the skill and industry of different men were not sufficiently taken 
into the account; and the system might be pursued with a kind of 
injustice, if I may so express it, confounding the industrious with 
the indolent, the strong with the weak, the skilful with the ignorant. 
To obtain a just appreciation of this difficult subject, a system of 
perfect supervision was found necessary ; and in proportion to the 
importance of this part of the management of mines, have been the 
means of control employed to govern it. At first sight, the expense 
of the number of agents required for this vigilance has often been 
objected to, and it may need a thorough and intimate acquaintance 
with the subject to understand its utility. But when perfectly un- 
derstood and judiciously enforced, its value will not, I think, be 
underrated ; its object is not to depress the wages of the workmen to 
the lowest possible limit, but to secure to the employer the utmost 
reasonable quantity of labour for his money ; and this will fre- 
quently be found to be more compatible with decent means of sup- 
port, and terms that excite activity and exertion, than a more par- 
simonious system, by which industry is damped and physical strength 
is reduced. Among the improvements of modern times, therefore, 

I reckon the employment of a class of agents, selected for tlieir 
character from among the class of working mineis, practically 
versed in the work they have to direct, and interested in the success 
of the concerns they we engaged in, by the dependence which they 
will naturally feel upon it. Auxiliary to these ends, public competi- 
tion for contracts has been introduced, destroying the partiality which 
occurs in private bargains, checking the judgement of agenta by that 
of greater numbers of the men, and expediting the means of agree- 
ment. As the means of drainage became expensive, and as the cost of 
establishments became larger, and amounts of invested capital in- 
creased, so it became necessary that time should not be wasted, 
or left to the will and caprice of workmen ; and rules were organized 
to control and regulate au orderly application of the labour, by 
which alone a due progress could be made. In the payment of 
labour, many salutary improvements have taken place ; among the 
foremost of which, 1 should esteem that of its being made at regular 
and stated periods and in ready money. The system by which pro- 
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prietorg or agents exact profits from the supply of necessaries to 
the workmen^ is fortunately much exploded in most mining districts ; 
and though it is continued and defended in some large establish- 
ments, yet I-venture to think, the good effects of a contrary practice 
are well established, and admitted in most well conducted mines, and 
evinced by the lower rate of wages and greater comparative comfort 
of the labourer. Another improvement of our times ma^flbe es- 
teemed the mode of purchase and supply of the various stores and 
materials which mines require. Formerly, agents were dealers in 
those articles, and their emolument was made more to depend on 
the quantity of goods they sold, than on their attention to the true 
interests of their employers. The very persons who ought to limit 
consumption were thus encouraged to promote it, and all useful 
check was destroyed. A great alteration has taken place in this 
respect ; agents have gained much by it in character and respect- 
ability, though it is fair to admit that I believe it has been detri- 
mental to their pockets. We may observe, however, a more careful 
attention to the purchase and the distribution of stores, an cuconorny 
of first-rate importance to mines ; and as the undivided ultention of 
agents is directed to the success of the concerns from which they 
derive their subsistence, so their zeal is excited and their efforts are 
stimulated to promote it. — Among the modern improvements, 1 
may add the mode in which the accounts are kept, showing, in many 
instances, a dissected and arranged statement of the application of 
the funds to the varied demands of the concern. Nothing has con- 
tributed to throw more light upon the subject, nothing has been 
more useful, by giving tlie means of coming to a just conclusion: 
and nothing is more dangerous than mining without clear and short 
accounts of expenditure. Many of the improvements I have alluded 
to are, or have for a long time been, common to many mining dis- 
tricts, and I by no means intend to describe them as confined to 
one in particular. They have been carried on, and matured by a 
collision, from different parts; some have originated in one place 
and some in another, and those who have desired to improve have 
benefited by the gen^*ral experience. More general means of in- 
formation diffused through the ranks of those we employ, have been 
turned to great account ; and we see that practical information on 
many parts of geology, of mechanics, and hydrostatics, as well as 
geometry and figures, has contributed to assist in the better ma- 
nagement of mining affairs. 1 can recollect when a rude section of 
a mine was a rare thing to be found, and at this time we rely upon 
them, in many instances, as guides in our operations. The steam- 
engine and the more complicated machine were understood for- 
merly only by a select few ; and now they owe some of their most 
important improvements to individuals whose attention has been 
called to their use in our mines. 

If 1 were asked of what use are all these improvements in the 
management of mines, if their probes be not increased, I must reply, 
by inquiring, in what state mining in Great Britain would have been 
without them* Our rich shallow mines have mostly been exhausted, 

and 
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and our deep mines must have lain unwrought ; and as we must have 
depended on foreigners for a supply of some of our metals^ so our 
manufacture must have dwindled and passed to other countries* A 
valuable branch of national industry must have passed from us, and 
an industrious and hardy race of workmen must have turned their 
labour to other employment, or must have found a subsistence on 
otlUr shores. We are struggling now, it is most true, with difficul- 
ties that threatened the existence of many most important under- 
takings ; and I would ask, what is likely to carry us through these 
trying times, if it cannot be done by a well arranged system of mco- 
nomy. 1 would ask, how many mines could exist under such cir- 
cumstances, if it were not for the aid that this oeconomy can give 
them. A more general diffusion of capital and skill may, it is true, 
have conduced to cause a greater prouuction, and therefore for a 
time a depression of prices ; but as the very depression must en- 
courage demand, and will at the same time diminish supply, i j may 
be fairly expected that the one will accommodate itself to the other, 
60 as to leave a fair remuneration in the end, and this may, probably, 
be hastened, if a prudent limitation of produce were attended to, 
and which a just (economy and w'cll-arranged system may render 
practicable. 1 venture to think also, that some progress has been 
made in a more equitable adjustment of what may be called the rent 
of mines called royalty dues, duty, and so on, in different districts. 
Formerly, it was general to fix the same proportion for all mines, 
not distinguishing the circumstances under which mines yielded 
their produce. These circumstances differ indeed much more in 
some countries than others, and therefore greater uniformity may 
prevail in one than the other : but, as it is clear that rich land 
can pay a higher rent than poor land, or that difficulties of cultiva- 
tion must be allowed for in rent, so it must be in mining. If the 
charge of drainage in a mine be equal to l- 6 th of the value of the 
produce, it cannot pay the same rent as a dry mine ; and especially 
if we consider the capital invested in the one case and the other. 
The proper adjustment must always be difficult where so much de- 
pends on chance. The lord has to consider what inducement should 
be held out to enterprize, and what profits are due to risk and invest- 
ments of capital ; and allowing these, he has a right to expect a fair 
and spirited exertion in working his land. The profits are to be 
divided in some proportion between lord and adventurers, and no 
one will contend that each should not have his due share; and un- 
less that participation be allowed, mining must after a time cease. 

In Cornwall, the dues vary much more than in other parts of the 
kingdom ; while in Cumberland and the North they are more uni- 
form : this may be attributed to the differing circumstances under 
which mining is carried on. In the one case, the metal is produced 
by the application and constant use of expensive means ; in the 
other, the ores lie above the level of adit and in situations easy to 
explore. — The extreme fluctuation of prices makes the calculation 
of royalty more difficult ; this is better provided for in other di- 
stricts than in this, by the lords agreeing to take a certain part of 
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the ores or of their value, by which his rent rises and falls with the 
prices. In Wales only^ the practice exists of taking a fixed sum 
on the ton of ore, whatever its price may be ; and it is easy to see 
how differently this must press, whether it has to be deducted from 
18/. or from 9/. High prices too which are hardly Jikcly to exist again, 
have induced a high rate of payment. I am persuaded that Jhe 
lords will at some time find it to their advantage to consider^is 
question, and particularly with a reference to the competition in 
the lead market by the Spanish miners, who pay but five per cent, 
upon their produce ; while in parts of this country, the royalty ab- 
sorbs from a fourth to a fifth of the gross value. One common inte- 
rest will unite lords and adventurers to support establishments so im- 
portant to themselves and to national industry: what is the interest 
of the one is really and truly that of the other; and I am persuaded, 
from the result of my experience, that when a different view has 
been taken of the subject, it has arisen from a want of enlarged and 
liberal understanding of the matter. If the improvements and prin- 
ciples to which I have alluded are important and valuable, allow 
me to express my opinion that this part of the principality offers 
a most promising field for their development and application. 
Though honoured in this "enviable manner by your notice, I am 
comparatively but a stranger among you, and my knowledge of the 
district may be considered as but incomplete ; but I have found my 
first impressions respecting it to be 'confirmed by fu^’ther acquaint- 
ance. Many of the lead mines in other parts of Great I3ritain arc 
much exhausted, and appear to afford few chances of much further 
discovery. Here you possess an immense tract of unexplored and 
promising ground to which the improved practice of mining is ap- 
plicable. Other parts are burdened with heavy charges of land 
carriage; — ^your means are as it were at the doors of the first 
port of the world; they are placed in a fertile country, with cheap 
and abundant fuel and excellent roads, and you have an able and 
hardy race of men, who have shown themselves capable of every 
exertion that mining requires, and who will perceive in time, as 
many already do, that the discipline which at first seemed irksome, 
is intended for th6 common good ; and that it must be the true in- 
terest of their employers to encourage industry and regularity of 
conduct, inasmuch as it is essential to the success of their under- 
takings. It is painful, with such hopes and prospects, to sec them 
clouded and blighted by circumstances over which we have no con- 
trol, and which we cannot appreciate so as to contemplate their 
progress and results ; but a patient prudence and a well directed 
oeconomyarc powerful enough to overcome rnanj' difficulties. The 
causes of our present privations arc probably complicated, and I 
will not attempt to enter upon them : but if our production be, as 
it probably is, one principal cause, sound discretion will point out to 
US not to press an overloaded market with an article to be disposed 
of at ruinous prices, which, being withheld for a time, may meet a 
ready and profitable sale ; it will suggest to us not to exhaust our 
mines in periods of depression, so as to have the work of discovery 

to 
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to perform when better times come. Many mines must probably 
be abandoned if prices do not soon improve ; but in North Wales 
particularly, I think many valuable concerns may by prudence be 
supported through an adverse period. Such efforts are worthy our 
best exertioi|s, and many that I see around me are well qualified to 
conduct or to encourage them. If there is any thing that I have done 
sinie I came among you, or any thing that I can do for the future, 
which may be thought conducive to so great a purpose • if humble 
efforts like mine can assist the public welfare, it is to me the highest 
gratification to reflect that my labours have been so appreciated, 
affording the strongest stimulus to future exertion. You have bound 
me by the firmest ties, you have distinguished me by an expression 
of your regard, far, I fear, beyond any merit that I can claim j you 
have associated my name with an advance in improvement which I 
am well conscious has been made principally by many other meri- 
torious individuals, and in which my task has been little more than 
the pleasing one of approving and encouraging exertions well con- 
ceived and judiciously executed. Gentlemen, I will appropriate to 
myself all your kind friendship, your too partial regard ; but you 
will allow me to think, that in this distinguished expression of your 
approbation you have chosen me to represent a system you approve 
and principles that are worthy your support. To be such a repre- 
sentative is sufficient honour for any man, as it supposes a desire in 
him to accomplish useful purposes by proper means ; but while you 
most kindly have intended me this high token of your regard, you 
are lending your support to the means which you tell me 1 have 
been the humble instrument of introducing to ypur notice, and re- 
specting which my most ardent wish is that they may prosper in 
your hands, and prove most beneficial to a neighbourhood to which 
I have so much cause to be attached. You have noticed with kind 
approbation the benefit of free communication from myself and 
agents in all matters interesting to our common pursuits. 1 am 
hardly conscious in this respect of having done much more than to 
express my wish to assist in any case where assistance might be 
useful. The difficulties of mining are so great, rhat they call fre- 
quently for sympathy and aid. I have during many years had them 
extended to me by masters in the art ; it is to this friendly feeling 
that I owe very much of what I know upon the subject, and I have 
no regard for that ungenerous policy that would seek to profit by 
the failure of others. The profit of mining must be sought {or in 
another direction ; and it is one thing above all others that attaches 
me to the pursuit — that it is not exclusive, but the good that is attained 
is commonly shared by many. The district in which I have gathered 
most of my experience, is an example in this respect ; and every new 
invention and every step in improvement is freely communicated and 
discussed, and the most important benefit has thereby accrued in this 
mutual interchange of knowledge — it has been habitual therefore to 
me to give as well as to receive. Cornwall is not singular in this re- 
spect ) in every part of the Continent, and throughout all Germany 
where mining has been studied for so many years, and so many prac- 
tices 
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tices are conducted with the greatest skill, my sons can testify tPiat 
the mere name of an English miner every where called forth the kind- 
est welcome, and every where opened the door to all kinds of infor* 
niation which they were in search of ; I therefore cordially cherish the 
feeling that we ought not to be outdone in such generous sentiments. 

I would fain, gentlemen, now communicate to you how I am im- 
pressed by the honours you have conferred on me this day; but in 
this I should fail if I ventured to enlarge upon it, and I must attempt 
but little, inadequate as any thing 1 could say would be to give a 
just picture of my feelings on this occasion. Arduous and almost 
overpowering as many ofrny duties have been, I have been cheered 
on by the kindness of friends, or by those who have reaped ad- 
vantage from successful eflbrts how much more must I value this 
unlooked-for and spontaneous expression of approbation from those 
whose regard is so disinterested, whose favour I have had so few 
means of cultivating ! Gentlemen, th ' impression you have made on 
my mind is too deep to vent 'thclf in complimentary words ; it will 
remain a theme of grateful »*ecenfction and a stimulus to exertion, 
and it will associate itself with ail the best wishes for you and yours 
that you can desire or that I can o%r. 


THORITE, A NEW MINERAL, AND THORINA, A NEW EARTH. — 
BV M. BERZELIUS. 

A new mineral substance, discovered near Brevig in Norway by 
M. Esmark, was sent to me for examination. It is compact and 
black, brittle and semi-hard j it has the vitreous fracture of gadolinite^ 
when powdered it is of a dark brown colour; its sp. gr, is 4’8. 
Under the flame of the blowpipe it loses water, and becomes yellow. 
This mineral is a new earth, wmich has so many properties belonging 
to the substance formerly called thorina, that I thought at first the 
mineral actually contained it. This was not confirmed by experiment, 
but I have nevertheless retained the na^ 3 of thorina. This mineral 


is constituted of 

Thorina 57*9 1 

Lime 25 8 

Oxide of iron 3*40 

manganese 2*39 

Magnesia 0*36 

Oxide of uranium 1*5S 

lead 0 80 

tin 001 

Silica 18-98 

Water 9*50 

Potash 0*14 

Soda 0*09 

Alumine 0*06 

Insoluble stony matter 1'40 


99*20 


Tlioriua 
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Thorina possesses the following properties : it is colourless and 
infusible, and when it has been heated to strong redness, it is in- 
soluble in all acids except the sulphuric j it is not rendered soluble 
in other acids by calcination with an alkali. It is insoluble in caustic 
potash, but soluble when taken up by the carbonate, from which it is 
partially precipitaole by heat, but redissolves in the cold. Its salts 
have a purely styptic taste. Sulphate of thorina, when the solution 
is strong, becomes a thick mass by boiling, but it is soluble in cold 
watery this prop-ity characterizes the new earth very particularly. 
Sulphate of potash, when the solution is saturated, produces a pre- 
cipitate in it 5 lis character Ljlongs also to the salts of cerium j the 
precipitate is a auuole salt, soluble in pure water. Ferrocyanate of 
potash precipitates it ^ it docs yttria. 

Potassium docs not r( e thorina, but the chloride of thorinium 
rcad ’yj this chloride mr be obtained in tne same manner as that of 
aluminu. Tlie reduetK . is uccompaniFd with a feeble detonation. 
The produc is a , owdery, grey Kietali.x uiass^ which dissolves very 
rapidly in muriatic ucid, but very slowly in aod sulphuric acids. 
Neither water nor the alkalies act upon xh, ai. By rubbing it 
acquires a lustre ; it burns in oxygen ges wilo \ brilliancy which may 
he compared to that of phosphorus, i ae colourless earth is regene- 
rated, and without undergoing fusion. Thorina contains 11‘8 per 
cent of oxygen, — Hensman's Uepertoire^ June 1829. 


COMPARATIVE ANALYSIS OF PONES. 
Dr, Fernandez de Barros found in a thousand parts of 


Sliepp's Jhnes Ca^bonat^ of lime 193 

Phosphate of lime 800 

Hens" Bones Caibonate of iime 104 

Pliospbate of lime 836 

Fishes* Bones Carbo’uite of lime 53 

Phosphate of 919 

Frogs’ Bones Curbcnaie of lime 24 

Pljosphate of lime 952 

Lions' Bones Carbonate of iime 25 

Phosphate of lime 950 


Jameson's Journal, October 1 829. 

ACTION OF JETHER ON SULPHATE OF INDIGO. 

M. Cassola slates that when sulphuric aether is added to sulphate 
of indigo, in about half an hour, at a temperature of about 30® 
Reaumur, the colour of the indigo totally disappears, and no substance 
whatever is capable of restoring^ it. 

The colourless mixture being subjected to distillation, yielded a 
liquor which reddened litmus strongly, and gave no precipitate with 
barytic salts ; but with a solution of nitrate of silver a precipitate was 
obtained, soluble in ammonia, — Hensman's Repertoire, April 1829. 
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^combustibimtv of cakbon incujeased by platina AJfl? 

COPPER. 

The foUqmpg experiment is due toWaehler; — Rasped cork is to 
I?e heated in clase vessels with ammonio-rnuriate of platina, or 
verdigris, when a charcoal will be obtained, which, though it will not 
inflame spontaneously, does so if slightly heated, and then continues 
to barn of, itself. The charcoal obtained from cork without these 
addijlions, does not inflame at so low a temperature, nor continue to 
bum in small masses, if once inflamed and left to itself. 

This effect is analogous to that discovered by Doebereincr, as be- 
Jonging tO'platinaj but as regards copper, a more curious one of the 
same nature is shown very easily by a common green wax taper. 
Thpse tapers are coloured with verdigris, and when burnt, the copper 
of the verdigris is reduced for a time on the wick. If such a taper 
be lighted, and the flame then blown out, leaving the wick glowing, 
combustion of the wax will still proceed, slowly indeed, but for hours 
and days together, until the whole of the wax is burnt, or until the 
COnfibu^tion has reached some part where it is extinguished by the con- 
tact of neighbouring bodies. This does not happen with v. hite tapers, 
and hence they are safer for ordinary uses . — Royal Institute Journal, 
October 1829. 

' M. ORFILA ON MU. SMITHSON’s MODE OF DETECTING 
MERCURY. 

In the Annals of Philosophy, vol. iv. p. 127, N.S., Mr. Smithson 
has proposed to detect very minute quantities of arsenic and mer- 
cury ; he states that all the oxides and saline compounds of mercury 
laid in a drop of muriatic acid on gold with a bit of tin, quickly 
amalgamate the gold j and he asserts that quantities of mercury may 
be rendered evident in this way, which could not be so by any other 
means. 

M, Orfila having occasion to examine a synip supposed to contain 
mercury, attempted to discover it by Mr. Smithson’s voltaic pile. 
At first he was inclined to suppose that mercury was detected by it, 
but having himself prepared some of the syrup into which no mercu- 
rial salt whatever was put, he found that when acidulated with a few 
drops of muriatic acid, the gold became white in twenty-four hours, 
and the fire acted upon it as if it had been covered with mercury. 

On examination it was found that on putting the small pile into 
four ounces of water, acidulated with fifteen drops of muriatic acid, the 
’gdld behame white in twenty-four hours even in some parts untouched 
bV the fin. When heated the gold recovered its usual colour ; when 
the gfold and tin not in contact were placed in this mixture, the gold 
HufFered no alteration. An ounce and a half of distilled water contain- 
ing drily twelve drops of a saturated solution of common salt, caused 
lilike spots upon the gold of the pile in twenty-four hours ; these 
proved to be tin. The gold and tin put not in contact into a 
mercurial i^dlutian do notact.' When gold is whitened by tin it is 
I*eridily^ej4i0ved by muriatic acid, but this is not the case when the 
charijro' been effected by mercury •, but a more certain method^ 
ari&img to M. ’OffilR, consists in placing the piece of gold at the 

bottom 
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bottom of a small glass tube, after having rolled it up, that it may 
occupy less space. When heated the mercury is volatilized and 
condenses in the upper part of the tube, the end of which has been 
previously drawn out by the lamp. No such eifect is produced if the 
whitening has been occasioned by tin. 

M. Orfila concludes, from the above and some other experiments, 
that the small apparatus invented by Mr. Smithson cannot be de* 
])i;nded upon for the detection of small quantities of mercury, unless 
metallic mercury be separated from the gold by distillation, as above 
mentioned \ because solutions which contain no mercury, but merely 
a little acid or common salt, produce appearances similar to those 
effected by mercury. M. Orfila nevertheless admits that the appa. 
ratus may be advantageously used, and w'ill detect very minute quan- 
tities of mercury, by first treating the whitened gold with muriatic 
acid and then suljccting it to distillation. 

ON PHOSPHORIC ACID.— BY M. GAY-tUSSAC, 

M. Englehart has observed that phosphoric acid recently fused and 
dissolved in water precipitates albumen j a pi*operty which it did not 
previously possess, and which it loses after having been kept for some 
time in solution. Lately Mr. Clark has discovered that phosphate of 
soda exposed to a red heat, acquired new properties. It becomes 
less soluble, contains less water of crystallization, changes in form, 
and precipitates nitrate of silver white, whilst before calcinatipn it 
precipitates it yellow. 

These two observations by M. Englehart and Mr* Clark appear 
to possess some analogy ; 1 have made some experiments to verify 
my suspicions. 

1 took some liquid phosphoric acid which had been during a long 
lime in my laboratory, and having ascertained that it did not preci- 
pitate albumen, 1 saturated a part of it with carbonate of soda ; the 
phosphate which 1 obtained precipitated nitrate of silver of a yellow 
colour. 

Another portion of the same acid, calcined, and then saturated 
with soda, precipitated nitrate of silver white. Lastly, calcined phos- 
phate of soda was decomposed by acetate of lead, and the phosphate 
of lead obtained was decomposed by sulphuretted hydrogen. The 
phosphoric acid separated precipitated albumen, and combined with 
soda it precipitated nitrate of silver white. 

It results from these observations, that the remarkable change of 
properties, observed by Mr. Clark in the calcined phosphate of soda, 
is derived from the same cause which produces the same effect with 
phosphoric acid in similar circumstances. What proves it still further 
is, that phosphate of soda and phasphate of ammonia, made with 
calcined phosphoric acid, precipitate nitrate of silver white, and jthat 
common phosphate of potash acquires the same property by calcioa- 
tion. It is remarkable that the modification which phoiq^horiq ^id 
undergoes by heat is much more permanent when it is copibiped 
with a base, than when simply dissolved in water. Mr. Clark*s opi- 
nion of the cause of these phaenomena appears to require some modi- 
fication. 
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LIST OF NEW PATENTS* 

To J. Hutchinson, Liverpool, merchant, for improvements in ma- 
chinery for spinning cotton, silk, linen, woollen, and other fifirous sub- 
stances. — ^Dated the 30th of July 1829. — 6 months allowed to enrol 
specification. 

To J. Bates, of Bishopsgate-street Within, merchant, for his new 
process or method of whiteningsugar.— 1st of August. — 6 months. 

To N. Jocelyn, London, late of North America, artist, for improve- 
ments in the preparation or manufacture of blank forms for bankers” 
checks, bills of exchange, promissory notes, post bills, and other simi- 
lar instruments, or securities for the exchange of payments of moneys, 
by which forgeries and alterations in the same are prevented or de- 
tected. — 3d of August. — 4 months. 

To T. Bailey, Leicester, frame-smith, for improvements in ma- 
chinery for making lace. — 5 th of August. — 6 months. 

To T. Brown, Birmingham, coach-maker, for his improved coach, 
particularly adapted for public conveyance and luggag(\ — 5th of 
August.— 6 months. 

Tq W. Shand, esquire, Burn, Kincardineshire, for improvements in 
distillation and evaporation. — lOtb of August. — 6 months. 

To J.. MacLeod, esquire, Westminster, surgeon on the Madras 
establishment, for improvements in preparing or manufacturing cer- 
tain substances so as to produce barilla. — 10th of August.— 2 months. 

To J. Rowland, Heneage-street, Brook-lane, Spitalfields, and 
C. M'Millan, of the same place, engineers and millwrights, for their 
improved process or mode of constructing, forming, or making street- 
ways, carriage-roads, and high- ways in general. — 1 1th of August. — 
6 months. 

To T. H. Rolfe, Cheapside, musical instrument maker, for improve- 
ments upon the self-acting piano-forte. — 1 1th of August. — 6 months. 

To E. Weeks, King’s-road, Chelsea, horticultural builder, for im- 
provements in raising, lowering, or conveying heated water, or other 
fluids, to various distances. — 14th of August. — 6 months. 

To H. C, Price, and C. F. Price, Bristol, ironmongers, for their im- 
provements in and upon certain apparatus, already known for tlie 
communicating of heat, by means of the circulation of fluid.— 20th of 
A^ust. — 6 months. 

To J. Musket, York-square, Regent’s-park, gentleman, for a certain 
medicine, found of essential and peculiar benefit in gouty affections 
of the stomach, spasms, cramps, inflammation of the lungs, violent 
and confirmed coughs, pains after child-birth, and in other pains in 
the breast and bowels, beyond any other medicine or application in 
like cases.— -20th of August. — 2 months. 

To J. Jones, Leeds, brush-maker, for improvements in machinery 
or apparatus for dressing and finishing woollen cloths. — 21st of 
August. — 0 months. 

To W. Roger; Norfolk -street. Strand, lieutenant in the royal navy, 
for imprpyemenls in the construction of anchors.— 21st of August. — 
6 moiiths. 

To 
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To G.H. Manton, Dovef-street, Piccadilly^ ^n-maker, for an im- 
provement in the construction of locks for all kinds of fowling-pieces * 
and fire-arms. — 2(1 of September. — 2 months. 

To J. Tiicker, Hammersmith, Middlesex, brewer, for improvements 
in the construction of cannon. — 9th of September — 6 months. • 

To T. S. Branclreth, Liverpool, barrister-at-law, for a new method 
of applying animal power to machinery. — 9th of September.— 6 mon. 

To J. A. Fonzi, Upper Marylebone street, Middlesex, esquire, for 
improvements on fire-places.— 9th of September. — 6 months. 

To J. Soames, jun., of Wheeler-street, Spitalfields, soap-maker, 
for a new" preparation or manufacture of a certain material produced 
from a vegetable substance, and the application thereof to the pur- 
poses of applying light and other uses. — 9th of September.— 6 mon. 


METEOROLOGICAL OBSERVATIONS FOR SEPTEMBER 1829. 


GospoH. — Numerical Results for the Month, 

Barom. Max. 30-28. Sept. 26. Wind S. — Min. 29-24 Sept. 18. Wind S. W. 
Range of the mercury 1*04. 

Mean barometrical pressure for the month 29-821 

Spaces described by the rising and falling of the mercury 7*710 

Greatest variation in 24 hours 0-6G0. — Number of changes 28. 

Tlierin. Max. 69® Sept. 10. Wind S.E. — Min. 39® Sept. 29, Wind N.W. 
Range 30®. — Mean temp.ofexter. air 55®*87* For 31 day.s with O in rij57'45 
Max, var. in 24 hours 19®* 00— Mean temp, of spring- water at 8 A.M. 54-96 


De Luc’s Whalebone Hygrometer, 

Greatest humidity of the atmosphere in the morning of the 10th ... 97® 

(rreatest dryness of the atmosphere in the afternoon of the '4th... 52 

Range of the index 45 

Mean at 2 P.M. 6i®-8. — Mean at 8 A.M. 73®*8. — Mean at 8 P.M. 78-8 

of three obseiwations oach day at 8, 2, and 8 o’clock 71*5 

Evaporation for the month 1*70 inch. 

Rain in the pluviameter near the ground 4-, 59 inch. 

Summary of the Weather, 


A clear sky, 4 ; fine, wkh various modifications of clouds, 1 4 ; an over- 
cast sky without rain, 4; rain, 8. — Total 30 days. 

Clouds, 

Cirrus. Cirrocumulus. Cirrostratus, Stratus. Cumulus. Ciimulostr. Nimbus, 


25 

10 

28 0 25 

Scale of the prevailing Winds, 

22 

21 

N. 

N.E. 

E. S.E. S. S.W, W. 

N.W. 

Days. 


2J 

0 13 8^ 

3 

30 


General Obscrvatiom,’—T\i\'S, month has been generally wet, windy, and 
unuMially cold for the beginning of autumn. From the 4th to the 20th it 
rained more or less every day, and w.is often accompanied by strong gales 
of wind, d'hc second crops of grass about this neighhonriiood, which are 
greater in cjuantity in many places than the first, have been much injured 
on the ground by the continually wet weather. 

In the evening of the 7th a thunder-storm passed over, and was followed 
by heavy showers from passing nimbly in one of which a lunar iris appeared 

in 
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Bt th« N.B. quarter ijroin 9 iiours 48 mimites till JO hour* rjM. It exhi- 
•bited a bright but almost colourless are of a mat circle ^ and when in tha 
densest pM of the nimbus it reflected a bow above, about the same paralld 
distance as the exterior is seen from ^e Interior solar tainbow. Ihis phm. 
nomebon very rarely happens, and it is tlm first time that we have observed 
an exterior lunar iris, which from the i^e of the moon, only 0) days, was 
naturalty iaint by reflection. The apparent width of the interior iris at its 
* appearance was; two degrees, and its diameter on the horixort 
d^eei^, which corresponded .nearly with the measurement of a solar 
nunbow between 8 and 7 o’clock the preceding morning. ; 

Tn the afternoon and evening of the 14th, hfeavy hail-showers fell here, 
accompanied with lightning and thunder. A large lunar halo in the even* 
ing of the 15th, and solar halos in the mornings of the 16th and 17th, were 
succeeded by heavy rain and strong^gales. 

.The jast five dr six nights the hoar frost was prevalent, and thick in the 
grass fields early in the mornings. This is certainly an early beginning of 
wiptery weather. 

The mean temperature of the external air this month is remarkably low, 
being four degrees under the mean of September for the last fourteen years, 
and four-fifths of a degree under the coldest September during that period. 
Tlie temperature of spring water arrived at its maximum for the year on 
the 7th. ' . ^ 

The atmospheric and meteoric phenomena that have come within our 
observations this month, are, one lunar and five solar halos, three meteors, 
four rainbows, and one double lunbr iris, lightning on four days, and thun- 
der on two; and ten gales of wind, or days on which they have prevailed;, 
namely, one from the Nortli-east, two from the South-east, one from tho 
South, five from the South-west, and one from the West, 

REMARKS. 

London.— September 1 , 2. Cloudy. S, 4. Very fine. 5. Cloudy. 6. Fine, 
with slight showers. 7. Fine: rain at night. 8. Fine morning: heavy rain 
in the afternoon, 9. Very fine : rain at night. 10, Wet morning: stormy, 
with showers : strong gale at night. 1 1. Fine morning : stormy and wet, with 
strong gale at night. 12. Cloudy: with some thunder and rain at 8 p.h, 
IS. Fine morning: cloudy. 14. Fine. 15. Fine morning; cloudy, with 
heavy thunder-storm at 4 p.m. and much rain. 16. Wei morning : stormy. 

1 7. Cloudy : heavy rain at night. 1 8. Foggy, with slight showers. 19. Wet 
morning : fine. 20. Fine : rain at night. 21 — 25. Very fine, with slight fugs 
in the morning, and at night, 26. Very fine : drizzly at night, 27. t>&£z\y : 
cloudy. 28. Fine morning : cloudy. 29, SJ. Foggy m the mornings : very 
fine. 

Pcrtzance.— September 1—4. Fair. 5. Fair : showers. 6. Fair, 7. Clear : 
showers. 8. Showers, hail, and rain. 9. Fair. 10. Rain. 1 1. Fair : rain. 

1 2. Fair : showers. 1 Rain. H.Fair. 15. Fair : rain. iG.Rain. 17. Fair : 
rain. 18.Rain. 19.Fair. 20. Clear; rain. 21. Clear. 22.Fair. 23. Rain 
at night. 24. Clear. 25. Fair. 26. Ruin. 27. Fair : showers. 28. Showers, 
29. Clear : showers. .80. Clear. 

i^o«ro«.— September 1. Cloudy. 2 — 4. Fine, 6. Cloudy. 7. Fine; 
rain at night. 8. Rain. 9. Fine. 10. Rain. 11. Cloudy: rain early a,m. 
and P.M, 12. Fine. 1 .3. Pilie : rain at night. 14. Cloudy : rain p.m. 1 5. Fine. 
16V Cloudy. 1 7. Fine ; rain early a.m. 1 8. Cloudy. 1 9. Rain. 20. F’inel 
2 r.Fine:r.^in early A.M. 22— 24. Rain. 25. Fine. 26. Cloudy, 27. Rain: 
beautiful rainbow quarter past six a.m. 28. Fine, 29. Fine : rain p.m. 
so, Finq. 


Meteor 0- 
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LXII. On the Plans^ Arrangements and Methods^ proposed 
and used by Mr. F. R, Hassler, *mith a view to an accurate 
Survey of the Coast of the United States* By the Chevalier 
F. W. Bessel, Professor in the University ^Konig^berg*, 

TN 1S07, Mr. Hassler, then in Philadelphia, was requested, 
^ on the part of the Government of the United States, to fur- 
nish a plan for the survey of the whole coast of that country. 
This was done in a letter to Mr. Gallatin, which proves great 
insight into the nature of such operations. It is evident from 
it, that the survey was to have been a work of great extent, 
and such as should satisfy the requisites both of geography 
and of navigation. 

In consequence of this plan, Mr. Hassler went to England 
to procure the necessary instruments, &c. A most complete 
apparatus was brought together, consisting principally, of in- 
struments constructed upon Mr. Hassler's own ideas ; and in 
the year 1816 the operation itself began. It appears to have 
been interrupted soon after, and therefore not to have given 
the expected results f . 

* This paper is a translation from Professor Schumacher’s Astronomisehn 
NachrichteUf No. 137, by Professor Ren wick of Columbia College, New 
York, anti is extracted from Silliman’s Journal. 'I’he Notes are those of 
the translator. 

f The suspension of the operations for the survey of the coast of the 
United States, begun in so Admirable a manner by Mr. Hassler, may be 
considered as a national misfortune. It i« such in tru(h> not so much from 
the loss of the previous expenditures, in consequence of the delay, or from 
the deferring of its advantages to a future period, as from the fact, that the 
principles and methods proposed, and some of them actually used by Mr. 
Hassler, were in advance of the science of Europeat the period. As these 
principles and methods^’ecjuire the highest proficiency in mathematical and 
physical science, their application to practice originally in the United States 
would have redounded to the national honour. 
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But Mr. Hassler describes bis. arrangements and methods 
in a paper which has also been printed, as aa extract from the 
Philosophical Transactions of Philadelphia, which contains so 


many new views in relation to instruments, that I believe I shall 
make an agreeable communication to the readers of this jour- 
nal by an extract from this paper, which has probably not be-' 
come very extensively known (in Germany)* * * § . Mr. Hassler 
appears by it as a man who would rather think for himself 
than imitate others, and whose arrangements, therefore, al- 
ways bear an independent character. 

It is to be lamented that circumstances should have oc- 


curred which hindered the complete execution of the work. 
To judge from the contents of die publication, not only com- 
plete success in reaching the intended object would have been 
obtained, but also many other useful results f. 

According to Mr. Hassler’s plan, two observatories were to 
be established, one in Washington, and one in New Orleans J : 
these were calculated not only for the purposes of the survey, 
but also to subserve the general objects of astronomy. Of 
the observatory for Washington, the whole plan is given, which 
appears to me very appropriate ; it recommends itself by a 
minute attention to all that can secure the accuracy of the 
observations; we miss in it none of those arrangements which 
on this side of the Atlantic have been made in the most modern 


observatories; in its special arrangements this observatory 
often agrees with the most modern one in Germany, that 
of AltonaJ. The instruments are, a transit^ of five feet, by 


* [And wc may say in England also : as we believe not more than two 
or three copies of that paper ever reached this country. — Edit. Phil. Mag.] 

-f- The opinion thus expressed by Mr. Bessel, is praise of the higliest de- 
scription ; for no man has ever stood higher as an astronomer than that di- 
stinguished Professor. 

J According to ]\lr. Hassler ’s original plan, one of the observatories was 
to have been established in the State of Maine, near the north-eastern 
frontier, the other in Louisiana near the south-western boundary of the 
United States. Circumstances led to the choice of Washington for one ; 
the pitact place of the other, although it must have been near New Orleans, 
was not decided. 

§ The close coincidence between the plan proposed by Mr. Hassler, for 
the observatory at Washington, and that erected under the superintendence 
of Schulittacher at Altona, is very remarkable. This last is unquestionably 
the best i# Europe, as well as the most modern. Mr. Hassler’s plans were 
presented to our Government in 1816, but his papers were not published 
until 1826. TJie observator}' at Altona was finished in the last-named year. 
Thus it appears that these two astronomers deduced from obvious principles 
plans of the closest similitude, each without any knowledge of the 
other’s proceedings, while the American project ^ prior in point of date 
by several years.— [A drawing of the plan of Schumacher’s observatory is in 
the possession of the Astronomical Society of London. — Edit. Phil. Mag.] 

Trough ton ; 
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Troughton ; a clock by Hardy ; and an eighteen-inch repeating 
circles there were also to be placed in it, finally, a zenith sector 
and a meridian (mural) circle^ &c. I cannot describe the 
building in detail, but I will remark that it was to be surrounded 
by a ditch, in order the better to avoid the oscillations of the 
ground, by the passage of waggons, &c. The pillars of the 
instruments were to be placed upon solid bases six feet thick, 
standing in a cellar of five feet depth, and to passthi’ough the 
floor of the observatory, which was to be supported indepen- 
dent of them. Tlie axis of the transit is thirty-three irfches 
long, which also corresponds to the views of Reichenbach, who 
considers long axes as not advantageous ; the cylindrical parts 
are of bell-inetal, as usual wdth the English artists. The sup- 
ports are not between the pillars, but upon them ; a strong 
metal plate is fixed upon the middle of the pillar, bearing the 
parts which move the Ys, and these are moved in the direction 
of ihe meridian by screws, by which the adjustment to that 
direction is made ; the usual vertical screw is not in the ar- 
rangement; instead of this, the piece bearing the Ys is formed 
like an arch, the middle of which is supported by a screw, the 
higher or lower position of which elevates or depresses it by 
the different degree of tension of the metal which is produced 
by tlic action of the screw and its own elasticity. This me- 
thod promises to secure complete stability : but it is supposed 
that the two pillars have the same altitude, and also that no 
remarkable change should take place in them. The counter- 
poising apparatus is placed about five inches from the end, 
and consists of springs, wliich press rollers under the axis, per- 
forming what Reich enbacli effects by levers and weights. By 
Mr. Hassler\s arrangement, this counterpoising apparatus 
occupies the place on the pillars, which the supports formerly 
did ; this arrangement, likewise, appears tome good : whether 
it would be applicable to very heavy instruments, remains still 
to be tried The two conical axes are not joined by a cube 
in the centre, but by a zone of a sphere of eight inches diame- 
ter, to which the two parts of the telescope tube are screwed ; 
this arrangement is made with a view to greater stability. 

Of the other instruments of Mr. Hassler it will not be pos- 
sible to give an adequate description without drawings, but 
I may however indicate some of their peculiarities. The theo- 

• The transit of the observatory at Greenwich is adjusted iii this man- 
ner; and as it is ten feet in length, the doubt whether the plan be applicable 
to laige instruments is settled by actual experience. — [The transit instru- 
ment at Greenwich is wCti counterpoised.— Edit, Phil. Mag.] 

F "2 


dolite 
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dolite of two feet, not constructed for repetition, appears to me 
to possess a peculiarly good construction. From a hexagonal 
centre-piece emanate six horizontal conical arms, whose bases 
are three inches, and ends one inch and a half in diameter. 
Upon these arms the two-feet horizontal circle is made fast; 
three of these cones are longer : these contain at their ends the 
screw-work for the stands by which the instrnmcnt rests upon 
three vertical cones of brass, fastened to the wooden stand of 
the instrument; between this and the six horizontal conical 
arms there is room for the verification telescope, which has 
precisely the arrangement of a transit, and hangs in its Ys, 
which are fastened underneath to two opposite radii. This 
telescope has no lateral motion, but the wires in the focus are 
directed by means of a screw, to the object which is taken ns 
the point of comparison during an observation. In the same 
hexagonal centre-piece is fastened the vertical axis, eleven 
inches long, and two inches in diameter. Upon this revolves 
a drum nine inches in diameter, and five inches and a half high ; 
upon the upper surface of this, stand two columns bearing the 
Ys for the transit telescope by which the observations are made; 
this is a complete transit, and the columns are sufficiently ele- 
vated to allow its passage through the zenith. The horizontal 
angles are measured by the revolution of this upper part of 
the instrument upon the vertical axis, and are read off' by three 
microscopes, which are fixed at the end of as many conical 
arms, coining from the central drum, each having a microme- 
ter .screw. The illumination is made through the axis of the 
telescope, the one side of which is perforated, the other has an 
altitude circle of six inches diameter. The axis is about twelve 
inches long, which is more than the interval between the co- 
lumns. Its supports are therefore set upon pieces of brass, 
elevated above the columns, and extending outwards ; they 
have the same kind of vertical adjustment as the large transit 
described above. 

In relation to the observations with this instrument, Mr. 
Hasslcr properly remarks : that the eccentricity is equally cor- 
rected by means of three equidistant readings, as by two, four, 
or so on ; he also .shows that when the vertical axis is not per- 
pendicular to thg, plane of the horizontal circle, the errors of 
the angle will b4 wrrected if the position of the instrument's 
place is alternately changed to the three truncated cones of 
the stand, so as to give the three regularly succeeding posi- 
tions of a full revolution. These three observations, each made 
in the two diametrically opposite positions of the telescope, and 
by a half revolution of the instrument, give a mean which is 
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free from eccentricity, from any error arisyig from the incli- 
nation of the circle towards the axis, or from any inequality 
in the supports of the axis, the readings being besides made 
upon twelve different parts of the division. This two-feet theo- 
dolite is very properly considered as the main instrument for 
the survey. For the other observations, repeating circles of 
eighteen inches, repeating theodolites of twelve inches, and re- 
peating reflecting circles of ten inches diameter, smaller theo- 
dolites, needles, plane-tables, &c. are provided. To the most 
of these instruments Mr. Hassler has given a peculiar con- 
struction, but it would be too long, and perhaps without figures 
not sufficiently intelligible, to give a description of them here. 

As signals Mr. Hassler employed truncated cones of block- 
tin, about nineteen inches high, seventeen inches diameter at 
bottom and fourteen at top ; these were erected upon poles 
eight feet high, and rendered the best services. At a distance 
of about forty (English) miles they appeared as a luminous 
point, when the sun stood so that the rays of it were reflected 
towards the observer, which lasted during a sufficient length 
of time. At shorter distances the light was so strong, that a 
dark glass was often required for the observation. Here the 
same principle is made use of which in Mr. Gauss’s heliotrope 
produces such a decided effect; but the advantages of the 
different arrangements are very unequal, because the cones of 
Mr. Hassler do not constantly reflect an image of the sun to 
the observer, while the heliotrope is constantly kept in the 
proper position to produce this effect. If the angle of the cone 
is represented by 2 7)1, then the cosine of half the azimuthal 
angle, when light shall be reflected to the observer, must be 
equal to the sine of half the sun’s altitude divided by the sine 
oi’ in. This would take place only during a moment if the 
sun had no diameter, and generally speaking, one signal would 
be invisible, when the other is visible; but as m is only a small 
angle, in the cones used by Mr. Hassler it is only 4*^ 38', and 
as from the altitude of the sun, on account of the magnitude of 
its disk, tw'o limits may be' assumed which are at 32' distance 
from each other, the azimuthal distance corresponding to the 
altitudes of the sun, which admit of a reflection to the ob- 
server in a direction nearly horizontal, has a considerable 
magnitude wflthin these limits. Yet it cait have rarely hap- 
pened, that both the signals needed for the measurement of an 
angle, could have showm at the same time an equally well re- 
flected image of the sun ; it seems therefore that the use of 
these signals might rather be recommended in particular cases 
than generally. However, Mr. Hassler says, that even with- 
out 
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out the direct light of the sun, they also rendered good ser- 
vice, and were visible at great distances*. 

Mr. Hassler has also communicated his methods for the 
comparison of the standard measures of length, and the re- 
sults of their application; we gain by this a new comparison 
of the French anti English measures, which I shall quote more 
in particular. There were three meters present. One of 
iron, which was one of those made by the committee of weights 
and measures in Paris 1799, and distributed as authentic 
among the foreign deputies ; the two others, the one brass, the 
other iron, were Lenoir's, but not compared directly with the 
original, they therefore were not considered as principal in the 
results of comparison. These meters were compared with a 
scale of Troughton, of eighty-two inches in length, divided 
upon silver to tenths of inches, to which is added a microme- 
tric apparatus to take off measures from the scale. Instead of 
the usual method in comparing a meter d hmits with one d 
traits^ to place butting pieces with lines drawn near to the end 
of them, the distances of which arc measured by the micro- 
scopes when these pieces arc laid together, Mr. Hassler em- 
ployed the end planes themselves; for that purpose he con- 
structed the butting pieces exactly of the same thickness as 
the meters, and obtained, by the close juxtaposition of both, 
a line, which presented itself like a division line of the scale. 
By means of several experiments (reduced to 32° hahr. and 
adopting the expansion of the iron and the brass, as Mr. Hass- 
ler determined it by his own experiments, namely between the 
point of melting ice and the boiling heat of water ;) 

/iron = 0-0012534363 
\ brass = 0-0018916254 

* To use the heliotrope, two conditions are indispensable ; the atten- 
dance of an assistant at each signal station to direct it to the observer, and 
its actual illumination by the rays of the sun. Had Mr, Hassler’s operation 
been intended to include no more than a net-work of great triangles, the 
heliotrope might perhaps have been used, as no more than two signals need 
have been observed from each station, and two assistants would have suf- 
ficed for their management. But the survey being necessarily, conducted 
with a view to its immediate application to geographical and hydrographi- 
cal pur[)oses, it would have been necessary to multiply the signals to such 
an extent as to have rendered it impossible to employ so many separate 
attendants. Mr. Hassler’s signals also answer well even in a cloudy state of 
the atmosphere, if the other circumstances be favourable, as frequently hap- 
pens. The objection that two signals could rarely have shown an equally 
well-defined image of the sun does not hold good, when a fixed instru- 
ment observing without repetition is employed. We cannot therefore but 
think, tliat for all general purposi the signals of Mr. Hassler are prefer- 
able to the heKotrope of Gauss. 


the 



accwrate^urvey of the United States of America. 407 


the length of the meter was determined to be 39’S8 1022708 
inches of the scale, which, as the standard temperature of the 
English measure is 62° Fahr., gives the length of the meter in 
English inches 

39*36861 English inches. 

1-0003152709 o 


The two other copies of meters give less (0*001 inch) ; but these 
were compared both with the scale of Troughton in Ame- 
rica and that which this artist himself uses in London, and 
had upon both very nearly the same length ; whence it may 
be concluded, that both English scales agreed very nearly. 
Thus according to Mr. Hassler’s comparison the meter is 
39*36861 English inches : according to the comparison of two 
other copies by Kater = 39*37079. According to vol. iii. of 
Base du Systhic Metriqnc^ meter of platinum 

was = 39*382755 ; that of iron = 39*382649 : both measured 


upon the brass scale of Mr. Pictet, reduced to the temperature 
of melting ice; at a mean = 39*3827, which, according to 
Borda’s expansion lor brass (0*001783, by which the experi- 
ments made in Paris were reduced to the point of melting ice, 
from a temperature = 12‘^*75 Centigrade, at which they wxre 
made) gives 39*37100.” The two last comparisons agree very 
nearly, and their difference lies entirely within the limits of the 
uncertainty of thermometrical influence. The authentic meter 
of Mr. Hassler appears, however, really to be shorter, though 
it could be brought nearer to the others, by adopting other 
proportions for tlie expansion of metals’*^. This, however, ap- 
pears not to be allowable, when the results of different com- 
parisons arc to be collected ; for the determination of the ex- 
pansion is as important as the comparison itself; therefore, 
each observer must remain answerable for tliat one which he 


adopts. 1 think it should be inquired whether two metals of 
the same chemical composition have the same proportion of 
expansion ; or if a small chemical difl’erence may not have a 
remarkable influence uj)on it; this investigation is more easy 
than that of the absolute expansion itself. It can be known only 
after a previous experiment of this kind, whether the results 
of the two observers must agree in the same metal ; or whether 
it is really necessary to determine the expansion of each piece 


* The meter used by Mr. Hassler in his comparisons, and which the 
Chevalier Bessel suspects to have been too short, was an original issued hy 
the French covmissionf and is therefore far more authentic than the copies 
used by Kater. We are happy, however, to be able to state, that Mr, Jlass- 
Icr has recently been engaged at Washington in further comparisons, and 
will probably make his results public in a short time. They are said fully 
to confirm his former experiments, 

of 
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of metal in particular ; I fear that without this inquiry there 
must always remain an uncertainty in respect to the compari- 
sons of standard measures 

Among the various copies of the toise, which Mr. Hassler 
compared with the English scale, that constructed by Lenoir 
and compared by Messrs. Bouvard and Arrago appears worthy 
of being accepted as authentic. When both measures are at the 
temperature of melting ice, this toise measures 76’74192710 
inches of the scale of Trough ton. By the normal tempera- 

ture of both, = 76-74192710 = 76-73336 English 

inches. 

As the meter is = 443*296 lines of the toise {Base Metrique^ 
tom. iii. page 433), the proportion between the English and 
French feet, according to Mr. Hassler, will be by the 

= 1-0657063, 


toise = 


72 


= 1*0657411. 


According to Kater’s comparison it is = 1*0657652. 


It appears then, that the different copies of the meter do 
not always agree together. Mr. Hassler deduced from several 
comparisons the value of the meter in parts of the toise, but 
this I consider is not allowable ; for the ratio between ihe two 


is determined by a law, by which the meter has received its 
true definition; and the eailier one, that it shall be the ten- 
millionth part of the earth’s quadrant, was lost. If certain 
copies of these measures do not agree together, it shows only 
that the law is not exactly fulfilled by them ; and as it is much 
more difficult to transfer to another metallic bar 443,296 lines 


of the toise than the w'hole length of the toise, the compari- 
son oi the meter is a circuitous and unprofitable way, as long 
as the toise itself is yet obtainable as easily as it was at the 
time of the construction of the meter. 


The apparatus which Mr. Hassler had constructed for the 
measurement of the base line, differs essentially from all that 
are known to me ; therefore I will describe it somewhat more 


particularly. The ends of the bars are not planes, but cut out, 
so that viewed from above they present the form over this 


middle excavation the hair of the spider’s web is stretched, 
which therefore indicates the end of the bar ; over each of the 


• Copies of the meter have been made of [)latiruim, but it will be ob- 
from these remarks of Bessel, that it is by no means a fit substance 
for such purposes, inasmuch as it is both difficult to work and to free from 
adventitious substances. 

ends 
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ends a compound microscope is placed^ which stands upon a 
separate support, and therefore does not change its place when 
the bar is moved or taken away. When this microscope is 
placed over the spider’s web, the place of the end of the bar 
is determined by it; the bar then can be taken away, and the 
other end of it can be made to coincide with the point where 
the first had been before seen to coincide with the cross strokes 
of the microscope, which in the mean time has retained its po- 
sition independently. The microscope has the following ar- 
rangement; the object-glass consists of two half lenses of dif- 
ferent foci, one of which makes, in the focus of the eye-glass, 
an image of the spider’s web of the bar, and the other an image 
of two rectangular crossing black lines, drawn upon an ivory 
plate, which is fastened to the microscope : this arrangement 
can be elevated and lowered, and moved in tw^o horizontal di- 
rections at right angles to one another. In the use, the stand 
being first properly placed, the microscope is brought to that 
elevation in which the spider’s web thread is distinctly visible, 
then it is moved until this thread appears exactly to cut the 
cross upon the ivory plate ; the bar is then removed and ad- 
vanced one length forwards, the end of it is next brought into 
the proper position by the mechanism of the bar, and it is 
moved by it until the spider’s web of this other end coincides 
again by an optical contact with the cross on the ivory plate. 
Of these microscopes there are three with all their arrange- 
ments ; the last ones always remain standing during the next 
subsequent operation, that in case of any accident the work 
might be begun again from them. The bar itself is a junction of 
four pieces, each of two meters in length, held together by iron 
clamps ; the inclination of tliis bar to the horizon is measured 
by a sector, nearly as in Uelambre’s apparatus. When tlie 
work is interrupted during the night, the last position of the 
bar and the microscopes remain undisturbed in their position 
until morning. The arrangement of the boxes in which the 
bars are contained and the mechanism of the movements ap- 
pear to me very well planned. 

From what little I have quoted, it may be easily seen, that 
the paper of Mr. Hassler deserves the attention of those who 
take an interest in the mechanical arrangements necessary in 
practical astronomy and geodesy. It is to be lamented, that 
such a complete apparatus as that now on hand in America, 
has Ifot been applied according to its intention and by its au- 
thor. F. W. Bessel. 
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LXIIL On the Calculations requisite for 'predicting Occulta 
lions of Stars by the Mooiu By Professor Bessel. 

[Concluded from p. 342.] 


7 . ^T^HE quantities referring to the place of observation, 
viz. w, u\ t/, depend on the height of the pole and 
the sidereal time at that place. It is unnecessary to calculate 
q and separately, as we have 


cos p 


rcosf = 


. (1— c^)sin® 

rsin ^ 


where e denotes the eccentricity of the meridians of tlie earth. 
For Professor Encke’s example, we have = 52° 31' 15", and 

the oblateness of the earth = ■ ■ vvg » hence 

jOz-yo 

log . r cos = 9'78505 
log . r sin cfi' = 9*89752 

If we denote by fJ the sidereal time, corresponding to the 
mean time T expressed in degrees, &c., the sidereal time cor- 
responding to Th-^ will be 

-f / . 54147"*84, 

and consequently sin (jit— A) = 

sin (ju»' — A ) + 2 . sin [_t . 2 7073"*92] • cos [jit' — A + ^ . 2707 3"*92] 
cos {yi.—A) = 

cos (ja' - A) - 2 sin [t . 27073"*92] . sin [ ja' - A -f ^ 270 73"*92] 


We have, therefore, 
u ^ r . cos <p' . sin ^A) 

x; = r sin 9 ' . cos D— r . cos 9 ' sin D cos (ja'— A) 
ii=zr. cos cos y-X+t . 27073"-92] 

7/ = r. cosp' sin D . 92] [jjJ — A + t. 27073 "* 92 } 

For facilitating the calculation of and i/ there is a Table at 
the end of this paper which contains the values of 

and t. 27073"*92 = x for values of t between 0 and 1 *5. 


8 . I shall now finish the example above adduced. For 
T = 7*' the sidereal time will be 7*^ 54' 7"’264, and therefore 
/a' = 118°31'49"*0 

ja' - A = -50 42 17 -6 
We obtain, tlierefore, 

M = - 0*47177 ; V = +0*75914 

and peiXt m sin M = w = —0*19355 

> / cos M = q—v = —0*20674 

M = 223° 6 ' 46"; log 7n = 9*45210. 


As 
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As a first approximation we assume the value of / in the 
quantities j>', q', x/ = 0, and obtain 

p' =3 +0*5240 q' = —0*1679 

u' = +0*1013 d = —0*0091 

n sin N = +0*4227 ; n cosN = —0*1688 
N = 110° 35' 26"; log n = 9*65470 
t = +0*2402 + 0*1690 
or, Immersion 7''*071 2 ; Emersion 7''*4092. 

We next obtain for tlie second approximation by the for- 
mula) of section 6. 

Iinnidrsion. Emersion. 

pt +0*52402 + 0*52404 

y' —0*16790 -0*16791 

and by the Table at the end of this paper, 

+32' 7"*7 + 3° 4' 38"*6 

log A 9*41915 9*41895 

by which we shall find next 

= +0*10250 +0*10780 

i/ = —0*00907 —0*00873 

n sin N = +0*42152 +0*41624 

n cos N = -0*15883 -0*15918 

N = 110° 38' 47" 1 10° 55' 41" 

log n = 9*65365 9*64898 

_ f +0*24026 +0*23997 

” \ -0*16857 +0*16621 

= +0*07169 +0*40618 

The third approximation gives again the values of;/ and 7' 
obtained in the second approximation ; and besides 

X +S2'20"*9 +3° S' 16"*9 

log A . . . 9*41915 9*41895 

u! = +0*10251 +0*10774 

t/ = —0*00907 -0*00873 

Msin N = +0*42151 +0*41630 

M cos N = -0*15883 —0*15918 

N = 1 10° 38' 49" 110° 55' 30" 

log 7 / = 9*65364 9*649t)4 

r+0*24026 +0*23996 

“ t— 0’I6857 -0*16625 

=x +0*07169 +0*40621 

and as these results differ very little from the preceding ones, 
we may here conclude the calculation. We have therefore the 
times of the two phacnomena = 7** 4' 18"*1, and 7*' 24' 22"*4, 
and the angle denoted by Q *= 36° 49'’6, and 5° 9'*2. 

3 G 2 9. Such . 
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9. Such an aecurate calculation is, however, not required 
when the circumstances of the occultation are only wanted for 
the purpose of making the observation ; in that case an error 
of one minute is of no consequence; and if every thing requi- 
site for this purpose only is wanted, it will be sufficient, pro- 
vided t falls below, or at least does not much exceed one hour* 
to apply the following much shorter calculation. In place of 
cos sin (a— A) 1 sin cos D— cos sin D cos (a— A) 


as— A rj J S — 13 

we put cos 0 and 

and neglecting the variations of cos S and :r, so as to designate 
the right ascension and declinatioH of the moon at the time T 
by a and S and their hourly variations by and JS, we have 

p = — — cos S; p> = cos 8 ; 



We next neglect t in the expressions for and d and obtain 
u r cos . sin (ft'— A) 

V == r sin cos D— r cos p' . sin D . cos (/t'— A) 

2/ = r cos . A cos (ft'— A) 

i/ = r cos . A sin (ft'— A) sin D 

For the place to which the calculations refer, the logarithms 
of r cos and r sin are to be considered as known. If we 
write a for r cos sin (ft'— A) ; b for r cos p' cos (ft'— A) ; 
c for ;• sin cos D, we have 

u a; = b , A; = c — 6 sin D 
i/ = « . A sin D : where log A = 9*4195 and c may 
be taken from a small table which exhibits the value of this 
quantity for every degree of D with sufficient accuracy to four 
figures of decimals. The solution of equation (6) remains the 
same. In order to have a clear view of the calculation, I sub- 
join here the whole detail of it : 

1630, April 5. 82 Leonis. 

T* 7^ ft' c 118? 32'; tt'-A = -50^ 42'; ;r = 54'-18 
a = 168® sn^-93; 8=4® 44'*00; Ja = 28'‘50 
A = 169 14-11 D = 4 14-08 J8=— 9*08 

-36-18 +29-92 

* Should this supposition not be justified at the end of the calculation, 
or for other reasons a greater acciiraey be desired, it may be obtained by 
a second approximation for u' and i/ without changing p' and q\ It is 
easily seen that the error of the first approximation increases with the di- 
stance of the star from the path of the moon’s centre, and that its limits 
cannot be unconditionally assigned. 
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C0$ } 

/.(<.-A)=l-5585» -0-0015 /.rcosi;)'=9-7B50 f?=07876 

/. Aae = 1"4548 — 0'0015 — A) — 9’8887 h i sin D = 0’0285 

= l-4760~ = 9-801 7 

/ . ^5 = 0-948 1 n /. n = 9-6737n 

/ . /a- = 8 - 266 iJ ^ 

/.X =>4192 
/. sinD = 8-8683 

p =— 0-6656 u=—0-4>717 ^ sin M = 9-2876/t 
y =+0-5523 V =+0-7591 /.?»cosM= 9-3156 m 

y = +0-524'2 ?/' = +0-1014 M sin N = 9-6261 
^ = —0-1638 i/ = - 0-0092 ^ . w cos N = 9-1892?i 
M = 223“ 9';/;» = 9-4525; N =110° 5'; In = 9-6533 

/. ^= 0-0171 =9-7992m 7. — = 9-7821 

A: n n 


I . sin (M-N) = 9-9638 I . cos (M-N) = 9*6931« =9*4626 

= 16® 52' * -f- 0-247 0-176 

Immersion 7*^ 4'*3 ; Emersion 7^ 25'*4* 

Q . . . . 37^-0 3°-2 


10. The method of calculating which Mr. Eucke has fol- 
lowed in constructing his Ephemeris for 1830, is perhaps as 
easy as the one here given ; but it requires the previous cal- 
culation of some tables. The use of such tables not being 
required for the method liere given, it will be easy for ob- 
servers in other places to calculate every occultation for their 
horizons if the values of y, y, and the hour-angle of the 
star at the time T, viz. g.'— A, which I will now denote by //, 
are given. 

These data referring to the moon alone remain unchanged 
in the calculations for pther places ; only h is to be changed 
into h + r/, where the positive d denotes eastern longitude from 
Berlin. For such a place we have 

a ^ r cos p' sin {Ji + d) 
b 7=. r cos cos (Ji -h d) 

11 = a; %i zub ."K 

n = 6* — 6 . sin D, = a , X sin D ; 
hence M, N, and lastly, the two values of which will 
show the mean time at Berlin, at the two moments in which 
the disappearance and reappearance will happen at the place 
for which the calculation has been made. This process will like- 
wise be illustrated by calculating the occultation of 82 Leonis 
for Altona. 

We assume as given : 


T-7h fp = “0-6656, p'=+ 0*52421, 
\ry =+0-5523, 0*1638 f 


-50^ 42' 


For 
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For Altona we have 
i.rcosfl'ss 9*77485, 

Z. r cos^'ss 9*7749 
/.sin(//+<i)= 9*9()88» 
/.cos(A + d)= 9*7677 
Z . a = 9-6837W 
Z . Z. = 9*5426 
Z. X = 9^192 
Z . sin D = 8*8683 


Z . r sin ^' = 9*90349, <Z = — 3® 27' 

«=s— 0*4827 c = 0*7986 

V = +0*7728 5 sin D = 0*0258 
«» = +0*0916 
d = —0*0094 


Z. TO sin M ae 9*2622 m M = 219° 40', . to = 9*4571 

Z. TO cos M = 9 * 3434/1 

Z. « sin N = 9*6361 N =3 109° 39', Z , « = 9*6621 
Z. n cos N = 9*1887n 


Z.^ = 0*0217 Z.— = 9-7950/1 Z. — 9.7733 

A n n 

/.8in(M— N) = !)-9729 /.cos(M-N) = 9-5344n /. .,!n = 9-1951 

= 9° 1' + 0-lil4 + 0-093 

Immersion 7'' 7'*3; Emersion 7 ** 18'*4 Berlin time. 

= 6 53*5 7 4*6 Altona time. 

Q = 28°*7 10°*6 


Auxiliary Table for the Calculations requisite for predicting 
OccuUations of Stars. 


t 

log Jl 

K 

t 

log X 

• 1 

0-00 

9*41!)16 

0 

0 

t 

0 

0"() 

0-19 

9-41911 

0 

1 

23 

// 

44-1 

0*01 

yif) 

0 

4 

30-7 

0*20 

911 

1 

30 

14-8 

002 

916 

0 

9 

1*3 

o*ei 

910 

1 

34 

43*3 

0-03 

913 

0 

13 

32*3 

0-22 

910 

1 

^9 

16-3 

0-04 

913 

0 

18 

3-0 

0-23 

909 

1 

43 

47-0 

0-05 

913 

0 

22 

33*7 

0*24 

908 

1 

48 

17-7 

0*06 

915 

0 

27 

4-4 

0*23 

908 

1 

32 

48-5 

0-07 

915 

0 

31 

33-2 

0*26 

907 

1 

57 

19-2 

0-08 

913 

0 

3() 

5-9 

0-27 

907 

0 

1 

30-0 

0*09 

913 

0 

40 

36*7 

0*28 

90G 

(2 

6 

20-7 

0-10 

914 

0 

43 

7-4 

0-29 

905 

2 

10 

31-4 

0-11 

914 

0 

49 

38*1 

0-30 

904 

2 

13 

22*2 

0-12 

914 

0 

34 

8-9 

0*31 

904 

2 

19 

52-g 

O'] 3 

913 

0 

38 

39*6 

0-32 

903 

2 

24 

23-7 

0-14 

913 

1 

3 

10-4 

0-33 

902 

2 

28 

54*4 

0-15, 

913 

1 

7 

4M 

0*34 

901 

2 

33 

25-1 

0-16 

912 

1 

12 

11-8 

0-35 

goo 

2 

37 

33-9 

0-17 

912 

1 

16 

42*6 

0*36 

899 

2 

42 

26-6 

.b‘18 

912 

1 

21 

13-3 

0-37 

899 

2 

46 

37-4 


Table 
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Table continued. 


t 

log >. 


A 


t 


. 1 

0*38 

9*41898 

0 

2 

5/ 

28''l 

0*81 

9*41834 

(? 

/ 

5 

29*9 

0*39 

897 

2 

35 

58-8 

0-82 

832 

6 

10 

06 

0*40 

896 

3 

0 

29*6 

0-83 

830 

6 

14 

31-4 

0-41 

895 

3 

3 

0-3 

0-84 

828 

6 

19 

2*1 

0-42 

894 

3 

9 

3M 

0-8;. 

823 

6 

23 

32-8 

0-43 

893 

3 

14 

1-8 

O' 80 

823 

6 

28 

3-6 

0*44 

891 

0 

xJ 

18 

32-3 

0*87 

821 

6 

32 

34-3 

0-45 

890 

3 

23 

3-3 

0-88 

819 

0 

37 

3-1 

0-46 

889 

3 27 

34-0 

0-89 

817 

6 

41 

35-8 

0*47 

888 

3 

32 

4-8 

0-90 

813 

G 

4G 

6*5 

0-48 

887 

3 

80 

33-3 

0-91 

812 

0 

30 

37-3 

0*49 

883 

3 

41 

0'2 

0-92 

810 

0 

33 

8-0 

O-oO 

884 

3 

43 

37-0 

0-93 

808 

0 

39 

38-8 

0-31 

883 

3 

30 

7'7 

0-94 

805 

7 

4 

9-5 

0*52 

882 

3 

34 

38-4 

0*93 

803 

7 

8 

40-2 


881 

3 

59 

9*2 

0-90 

801 

7 

13 

1 1*0 

()-54 

879 

4 

3 

39*9 

0-97 

798 

7 

17 

41'7 

0*5 j 

878 

4 

8 

10*7 

0*98 

790 

7 

22 

12*5 

O' 56 

876 

4 

12 

41-4 

0-99 

793 

7 

20 

43-2 

0*o7 

873 

4 

17 

12*1 

1-00 

791 

7 

31 

13*9 

0-38 

874 

4 

21 

42-9 

l-Ol 

788 

7 

33 

44-7 

0-59 

872 

4 

20 

13-G 

1-02 

780 

7 

40 

13**1 

0'90 

871 

4 

30 

44-4 

1-03 

783 

7 

44 

40* 1 

0()1 

8G9 

4 

33 

13-1 

1-04 

781 

7 

49 

10*9 

0'6a 

808 

4 39 

45’8 

J-03 

778 

7 

33 

47*0 

0'(J3 

800 

4 

44 

1G*(> 

l-0(i 

775 

7 

38 

18*4 

0-64 

803 

4 

48 

47-3 

1-07 

773 

8 

2 

49-1 

0'()5 

803 

4 

33 

18M 

1-08 

770 

8 

7 

19-8 

0-OC 

801 

4 

57 

48-8 

1-09 

707 

8 

11 

500 

()()7 

800 

5 

2 

19-3 

1-10 

7O5 

8 

IG 

21-3 

0-08 

838 

5 

(j 

30-3 

rii 

7O2 

8 

20 

52' 1 

0-()9 

856 

3 

11 

2ro 

1-12 

759 

8 

23 

22-8 

0-70 

854 

5 

13 

31*7 

ri3 

750 

8 

£() 

53-5 

0*71 

833 

5 

20 

OO- 1 

ru 

753 

8 

34 

24-3 

O' 7*2 

851 

3 

24 

53*2 

1-13 i 

751 

1 ^ 

38 

55-0 

0-73 

849 

3 

29 

24-0 

1-lG 

748 

1 8 

43 

25-8 

074 

847 

3 

33 

54-7 

1*17 

745 

8 

47 

56-5 

0-73 

845 

3 

38 

25-4 

1-18 

742 

8 

32 

27’2 

0-76 

844 

3 

42 

56*2 

1-19 

739 

8 

56 

580 

0-77 

842 

5 47 

‘26-9 

1-20 

730 

9 

1 

28-7 

0'7S 

840 

3 

31 

37-7 

1-21 

733 

9 

3 

59*5 

0-79 

838 

3 

56 

28-4 

1-22 

730 

9 

10 

30*2 

0-80 

836 

6 

0 

59-1 

1-23 

727 

9 

13 

0-9 


Table 
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Table concluded. 



F. W. Bessel. 

LXIV. On some Optical Ph<jenomena. By Dr. J. Stokes*. 

A S facts are the groundwork of science, and the commu- 
nication of facts to those that love it the only means of its 
advancement, I shall give a detail of several optical phaeno- 
mena of very rare occurrence, and also of some experiments 
on the transmission of light through very small holes. 

On the 25th of August in this year, between 7 and 8 A.M., 
I witnessed the following : 

There was a westerly wind, and the sky was thickly strewed 
wiUi light fleecy clouds, so small as to resemble flocculi, and 
so numerous as to form a continuous layer. These were 
moving with great rapidity towards the sun. In fig. 1, let 
the point a represent the zenitli, and a a" a line passing from 
thence to the sun. This line appeared to me to pass through 
the points of contact that four arches b c, d e^fg^ h i made with 
one another. They were rather faint, but exhibited prismatic 
colours ; those oi b c being the most perfect, those of h i the 
least: fg cannot be properly called an arch. Its form possessed 
rathm a striking analogy to that of a well-known curve ; b c ap- 
peared to be an arc of 60° to a circle whose radius was in tne 
zenith a, and its chord I think parallel to the horizon; its two 
cxtrwtties b and c were w«*ll defined : but those of d c were 
notiso; one of them, d^ extending indefinitely on that side. 

Communicated by the Author. 
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The extremities of the remaining two were well defined, the 
lines connecting them being also parallel to the horizon. 

The distance from the point of contact of 6 c and de to that of 
fg and k i was about 20^ The radius of the circle b c about 1 0°. 

The air was rather damp, and the barometer also was in- 
constant, varying with great rapidity. 

I shall now mention the second of these phaenomena. — In 
the month of July 1825, at 5^ A.M.» I had ascended Garry- 
Castle (one of the highest of the Dublin mountains) to the ele- 
vation of about 1200 feet above the sea, and 1000 above the 
bottom of a deep valley situated at its base. A dense cloud had 
been hanging on the summit the whole morning, and into its 
gloomy twilight I entered. It was sinking slowly down the 
mountain into the plain, partly hanging over the valley; iu con- 
sequence of which I soon found the fog decreasing, and the 
tops of the surrounding mountains dimly revealing themselves. 
At this time I had my back to the valley ; and my face being 
towards the sun, (which was now breaking through the mist,) 
I happened to turn about, when I saw suspended over the 
former a brilliant semicircular arch of white light, exactly op- 
posite the sun, and with a radius of about 40®. The breadth 
of the bow could not be exactly guessed at, because the light 
was more brilliant at its central part than at the edges, to- 
wards which it gradually faded away. It could not, however, 
have exceeded about 5®. 

Its dissolution was caused in about five minutes, by the cloud 
sinking away into the valley and sailing into the plain. To- 
wards the conclusion the band of light assumed a blueish hue 
towards the ground, the sun shining then more strongly. 

The cloud in which I was enveloped seemed to me to be 
composed of minute bubbles floating about, and apparently 
about one-fifth the size of a pin’s head. The reflection of the 
sun’s rays from the sea had a peculiar yellow colour, and ih&t 
from the watery particles of the cloud caused him to be lost 
and confused in a surrounding blaze of light. This was to- 
wards the end of the phenomenon, when the fog was becoming 
less dense than before* The arch was quite transparent. 
Some objects about twenty yards off ’were visible through it. 
No secondary bow was any where seen. Saussure, I believe, 
remarked that a cloud which surrounded him on the Alps, 
was composed of minute globules. 

I shall next describe the experiments on minute holes. — I 
punctured a minute hole in a card, and having held it up to 
the light and applied my eye to the hole, 1 placed a pin 
between them. Immediately I saw an enormous and indi- 
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stinct image inverted apparently on the other side. When 
I moved the pin downwards, the image moved upwards ; and 
vice versa, showing that it was inverted. When the hole was 
oblong instead of circular, I found that if the pin was placed 
ill a direction perpendicular to the shorter axis, the image as- 
sumed the appearance of i in the oblong delineated in fig. 2. 
When it was very oblong, and the pin placed perpendicularly 
to its longest axis, the image was like two indistinct lines. If 
it is in the form of a long rectangle, nearly the same pheno- 
mena occur. But in that of an equilateral triangle, the image 
always appeared like indistinct lines. 

In fig. 3. let i represent a small lens, p a pin placed be- 
tween it and the point J' its focus, and e a minute hole in a 
card placed beyond the point fat h. When all these things* 
were in the above position, 1 looked tln ongh the lens and saw 
a magnified and pretty distinct image of the pin beyond the 
minute hole, and bordered with a bright fringe of light. The 
image is represented in the figure by tlie two concentric cir- 
cles i and ss^, the annulus between being that fringe. When 
I moved the card further from the focus, the image became 
larger and more distinct ; and when the pin was moved nearer 
to that point, it became smaller and more confused. The image 
was erect: but when both tlie pin and the hole were placed be- 
tween the focus and lens, it became inverted and confused ; and 
the same phaenomena followed on the removal of the lens : and 
when they were both beyond the focus, the image was erect, 
but greatly confused. 

When the diameter of the pin-hole is increased to more than 
one-fifth of an inch, all phenomena cease to be presented by it. 

A very peculiar kind of telescope may be constructed from 
a moistened piece of silver paper and a minute hole in a cir- 
cular piece of card both fitted up in a tube. It is represented 
in fig. 4, w'here an inverted and magnified image of the ob- 
ject r^r is depicted on the paper 5 5^, and transmitted from 
thence to the eye at e, Tlie image is conlliscd. 

The sun may be looked at through this instrument without 
the* intervention of smoked glasses. 

When y p is increased to the length of several feet, s con- 
tinuing stationary at four inches, if the observer looks through 
it at the sun, he will appear of increased size and of an oval 
form. An increase of the magnifying power (by increasing 
sji) makes it more elliptical. A decrease makes it less until 
at length it reassumes the circular form. 

Dublin, Sept. 25, 1829. 


John Stokes. 
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I^X V. Eipcrimcnis on the Modulus of Torsion. By Benjamin 
Be VAN, Esq.* 

lyriJMEROUS experiments have already been published 
^ ^ on the strength of wood and other substances, as far as 
regards their cohesion and elasticity; but I am not aware of 
any extensive table of tlie’modulus of torsion of different s[)c* 
cics of wood, deduced from experiments conducted upon a 
proper scale, and with the necessary care. 


* From the Philo'^ophiail Transaction^i for Part I. 
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To supply this defect, and to furnish the practical engineer 
and mechanic with useful data, and with rules for their appli- 
cation, is the object of the present communication, consisting 
of a copious table of the results of my experiments, made at 
various times, and upon substances of considerable variety of 
dimensions within the ordinary limits of practice. 

It is proper to observe, that the various specimens of wood 
upon which my experiments were made, were sound and dry, 
except it is otherwise expressed or described, and were in ge- 
neral free from all large knots. 

Considerable care was used to obtain correct dimensions of 
the specimens under experiment, by means of a simple instru- 
ment, which answers the purpose of improved callipers, by 
which the dimensions of the specimens were measured, and 
read off by a magnifying-glass to the 400dth part of an inch. 
Previous to trial, each specimen was brought to a prismatic 
form, as near as could be wrought by the ordinary means, and 
• the dimensions afterwards taken by means of the improved 
callipers above mentioned, at equal distances; and the mean 
breadth and thickness thus obtained, were used in the calcula- 
tions for obtaining the modulus. My experiments were often 
repeated on the same species of wood, under considerable va- 
riations of length, breadth, and thickness; and always with the 
most satisfactory results ; viz. from nine to ninety inches in 
length, and from three inches to three-tenths of an inch in 
thickness. Due care was observed to prevent any error in the 
apparent torsion or twist arising from compression at the ends 
of the prisms, both at the clamp by which they were fixed, 
and at the radial lever at which the successive weights were 
applied; two sources of error which have materially affected 
former experiments on this subject, in other respects care- 
fully made. • 

To every specimen under experiment I attached two in- 
dexes ; one a few inches from the end fixed in the clamp or 
vice, and the other at a small distance from the attachment of 
the lever or wheel, where the weight or straining power was 
applied ; and the distance between the two indexes was used 
as the length for calculating. Another error of less magni- 
tude I have been able to avoid by fixing a pivot or small 
gudgeon at the supported end, in the line of the axis of the 
prism, instead of making the lower Iside or angle of the prism 
at the supported end the revok ing point. 

My experiments were made upon prisms of very different 
proportions as to breadth and depth, viz. from ^^th to equality. 

In general practice, the square or cylindrical shaft is usually 

adopted, 
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adopted, and as a cylindrical spindle or shaft of |th more in 
diameter than the side of a square shaft? >vill possess nearly 
the same stiffness in resisting a twisting force, it will, I pre- 
sume, be sufficient in this place to give the rule for calculating 
the deflection of a square prismatic shaft, to which I shall add 
one example by way of illustration. 

Rule. — To find the deflection S of a prismatic shaft of a 
given length / when*strained by a given force in pounds 
avoirdupoise acting at right angles to the axis of the prism, 
and by a leverage of given Irngth = r ; the side of the square 
shaft = d, T, being the modulus of torsion from the follow- 
ing table ; /, r, S, and d, being in inches and decimals, 

i. e. for a numerator, the square of the radius of the wheel or 
leverage multiplied into the length, and this product by the 
weight in pounds : and for a divisor, multiply the fourth power 
of the side of the square prism by the tabular modulus of tor- 
sion : divide the former by the latter, and the quotient will be 
the deflection or quantity of twisting in inches and decimals 
when measured at the end of the radius r. As an example, 
let there be a square* shaft of English oak 50 inches long and 
() inches by 6 inches, subject to a strain of 3000 lbs. at the cir- 
cumference of a wheel of 2 feet in diameter, or having a lever- 
age of 12 Inches f. 

6x6= 36 12 X 12 = 144. 

36 50 = length 

1296 7200 

20000 * 3000 = force 

"25920000 25920000)21600000(0-83 = deflection, 

* If the transverse section of the prism or shaft be not a square, but a 
paralleloyraiii, let b = the breadth, and d the depth; the deflection will 
be obtained by the following formula: 

f If the measure of torsion should be required in degrees (A) 
let { = 57-29578 then = A* 

or let — = / then — jr-- = A 

thus for wrought iron and steel ~ ^ 

, *rlw 
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or nearly -^ths of an inch. And as the deflection will be di- 
rectly as the force, [^weight or force of 300 lbs. would produce 
a deflection of of an inch. 


Table of the Modulus of Torsion. 


Species of Wood. 


Modulus of Torsion, 
lbs. 


Acacia (not quite dry) sp. grav. *79.5 

Alder (crossed-grained) sp. grav. *55 

Apple sp. grav. *726 

Ash (of my own planting) 

Ash (mountain) sp, grav. *449 

Beech 

Birch . 

Box (old, and very dry) ..... sp. grav, *99 
Brazil w’ood (old, and very dry) sp. grav. 1*05 
Cane (influenced by the hard surface) . . . 

Cedar (scented) 

Cherry . sp. grav. *71 

Chesnut (sweet) 

Chesnut (horse) sp. grav, *615 

Crab sp. grav. *763 

Damson 

Deal (Christiana) sp. grav. *38 

Elder sp. grav. *755 

Elm 

Fir (Scotch) 

Hazel (not quite dry) sp. grav. *83 

Holly 

Hornbeam (not quite dry) . . . . sp. grav. *86 

Laburnum (green, or fresh cut)*. 

Lance- wood sp. grav. 1*01 

Larch sp. grav. *58 

Lime or Linden sp, grav. -675 

Maple (partly cross-grained) . . sp. grav. *735 

Oak (English) 

Oak (Hamburgh) sp. grav. *693 

Oak (Dantzic) sp. grav. *586 

Oak (from Bog) sp. grav. *67 

Ozier 

Pear sp, grav. *72 

Pine (St. Petersburgh, fresh) 

Pine (St. Petersburgh, four or hve years old) 

Pine (Memcl) * 

Pine (American) 


28293 
16221 
20397 
20300 
13933 
21243 
17250 
30000 
37800 , 
21500 
12500 
22800 
18360 
22205 
22738 
23500 
11220 
22285 
13500 
13700 
26325 
20543 
26411 
18000 
25245 
18967 
18309 
23947 
20000 
12000 
16500 
14500 
18700 
18115 
10500 
13000 
15000 
14750 
Plane 
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Species of Wood. 

Plane 

Plum 

Poplar 

Satin-wood . . . 
Sallow 


Modulus of Torsion. 



lbs. 

sp. grav. -59 

17617 

sp. grav. -79 

23700 

sp. grav. *333 

94.73 

sp. grav. 1*02 

30000 

• • c • • 

18600 


Sycamore 22000 

Teak (old, and partially decayed) .... 16800 

Teak (African) 27300 

Walnut sp. grav. *572 19784^ 


I have observed in a great number of my experiments, that 
the modulus of torsion bears a near relation to llie weight of 
the wood when dry, whatever may be the species ; and that 
for practical purposes we may obtain the deflection (8) from 
the specific gravity (5). Thus 

r-lw jv 

30000rf<f ■“ * 


Table of the Modulus Torsio7i of Metals. 

Modulus of 3'orsion. 


Jbs. 

Iron, English (wrought).. 1810000 

Iron, English (wrought). . 1740000 

Iron, thin hooping .... 1916000 

Steel 1984000 

Steel 1648000 

Steel 1618000 

Iron cylinder 1910000 

Iron cylinder 1700000 

Iron square 1617000 . 

Iron square 1667000 

Iron square 1951000 


Mean of Iron and Steel 1779090 


Iron (Cast) 940000 

Iron (Cast) 963000 

Iron (Cast) 952000 


Mean of cast-iron sp. grav. 7*163 931600 


Bell-metal sp. grav. 8-531 818000 


On comparing these numbers with the modulus of elasticity 
of the same substance, I find the modulus of torsion to be y^rth 
of the modulus of elasticity in metallic substances. 


LXVI. On 
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LX VI. Onihe System of Prize Chronometers at Green*wich, 
By Caleb Mainspiung. 

To the Editor of the Philosophical Magazine and Annals. 
Sir, 

A S your valuable Journal is open to all subjects of general 
interest and utility, I trust I may be favoured with an op- 
portunity, through you, of laying before the public some cir- 
cumstances affecting my own particular case, and which will, 
no doubt, sooner or later, equally affect many others in my 
situation. 

You must know then. Sir, that I am a watchmaker by trade, 
having recently attempted to set up for myself, after serving 
a seven years apprenticeship to one of the most celebrateil 
ill that line. But, unfortunately for me, I cannot succeed : 
not that there is not encouragement enough for articles of 
that kind, from the gilt bauble that hangs by the fair lady’s 
side, to the exquisite finish of the astronomer’s time-piece. 
But, then it is necessary to have a na7ney otherwise the trash 
which is made, even by the best of the trade, will never go off. 
Now, unfortunately for me, instead of being a Harrison, a 
Breguet or a Pennington, I am about one of the very worst 
mechanics that ever existed. I never yet could make a chro- 
nometer that was good for any thing : and I had almost in de- 
spair given up the trade altogether, and applied myself to some- 
thing else that does not require so much talent or genius, when 
I accidentally cast my eye over the list of Prizes offered by the 
Admiralty “ for chronometers that keep time agreeably to a 
“ certain rule laid down by the late Board of Longitude.” 

^ Now, Sir, although I acknowledge that I am a great bung- 
ler at the lathe and the file, at pivots and at rackwork, and 
all the other nice operations by which that beautiful piece of 
mechanism (the watch) is produced, yet I must confess (and 
I pride myself not a little on the acquisition) that I have some 
slight knowledge of figures, and of the various combinations 
pf numbers; so that when a rule in arithmetic, however in- 
tricate and obscure, is laid before me, I can immediately see 
through all its various ramifications and bearings, and trace 
the result with great accuracy. I immediately fancied there- 
fore that I saw, in this patriotic plan of Government, a favour- 
able opportunity, not only of n, iking, instanter, a little ready 
money, but also (like many others in the world) of gaining 
some notoriety and renown for points which, I have candidly 
confessed to you, I do not understand. 

The 
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The trial number (as it is technically called), or the rule by 
which the prizes at Greenwich are distributed, is ascertained 
by taking the difference of the greater and lesser monthly 
rates of each chronometer, multiplying that difference by 2, 
and adding thereto the mean of the monthly extreme varia- 
tions:” and that trial number which, by this process, comes 
out the leasts is entitled to the highest prize*, I shall not stop 
to examine the elegance of this enunciation, nor the accuracy 
of the reasoning on which it is founded, as its propriety and 
justness must and ought to be duly acknowledged and appre- 
tiated, when we learn that it was the deliberate result of a 
Committee of the late Board of Longitude, assembled for tliat 
express purpose, and signed in due form and order by five or 
six of the most distinguished members of that Board. And 
although some haughty folks have been bold enough lately to 
throw out insinuations against that Board, as if there was al- 
ways $ome interested motive mixed up with their proceedings, 
yet my motto is De mortuis nil nisi bonim : and, in this in- 
stance, I can have no reason to complain, since I mean to pro- 
fit so mucli by it myself: — and since the plan (as I shall now 
proceed to show) not only encourages the good workman, but 
also holds out a reward to those who, like myselfj never could 
make a watch fit even for a lady’s toilet. 

By way of experiment I borrowed one of my late master’s 
very best chronometers (one that he proposed to deposit at the 
Observatory, as a candidate for the prize), and having compared 
it day by day, for two months, with one of my own orclinary 
watches (one, indeed, that had been hanging up a long time 
in my shop window without a chance of its ever being sold), 

I found that the scheme would succeed, and that my name 
would soon be sounded abroad as having run away with all , 
the prizes at Greenwich. The following is the result of my 
experiment; and 1 leave you to judge, Mr. Editor, of the de- 
light I experienced, as I watched from day to day (almost with 
a sneer upon my countenance) the slow and stupid progress of 
my master’s dull piece of mechanism, which did not vary for 
many days together; whilst mine, as if actually anticipating 
the high honours to which it was about to be raised, skipped 
about with an hilarity equal to my own, and could not be de- 
pended on for two days, or even for two hours together. 

• This is the official wording of the rule as translated for the benefit and 
convenience of the humble mrchnnic. The original document (which J 
may probably give at some future time) is very long, and much too sublime 
for our vulgar ears. 
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As iftjr master’s chronometer, which I shall call No. 1, 
might be trusted, as to the regularity of its rate, for twelve 
months together ; and as my own watch, which I shall call 
No. 2, might also be equally depended upon for its irregu- 
larity; I have taken these two months as a fair specimen of what 

would 
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would be the issue at the end of the year, and as the test of 
my scheme. Now then for the result: 


"Greatest mean monthly rate... G«70 

Least ditto 5*26 

Difference r*44 

2 

No. 1. •( 2*88’ 

Greatest extreme variation 

in April =1*20 VMean =r20 

in May =l*2oJ| 

2 rial number . . . = 4*08 

’'Greatest mean monthly rate 6*80 

Least ditto 6*80 

Difference = 0*00 

No. 2. ^ Greatest extreme variation 

I in April =8*80 >Mean = 3*80 

I in May =3*80 3 


L Trial number... = 3*80 

And my trial number^ being the leasts consequently runs away 
with the prize. Now as I liave several other watches that, by 
a little shaking or so, I could soon put into a proper training 
for this sort of prize-fighting, I already anticipate the whole 
of the rewards offered by Government. 

But now, Mr. Editor, here comes a difficulty which I did 
not at all foresee or contemplate. I had intended my scheme 
to be a profound secret. I meant to deposit my watches, with 
all due solemnity, at the Observatory: and 1 already fancied 
that 1 saw^ Mr. Taylor (when he came, day after day, applying 
his Ithuriefs spear to my miserable productiun) shake his 
head and advise me to ^mihdraiD it: whilst I, conscious of my 
success, would laugh in my sleeve and treat his honest inten- 
tions with unmerited disdain. But I could not keep the secret 
locked up in my own breast: and in the I’ullness of my heart 
I communicated it to my quondam fellow apprentice, a lad 
more conversant with the world than I am : and who has been 
recently admitted into the club of master clock-makers, that 
meet every Monday night at the ‘‘Tippling Philosopher^' in 
Liquorpond-street. He, alas! has thrown a damp on all njy 
projects, and blighted all my hopes : and I fear that if his 
predictions be verified, all my schemes will be blown to atoms. 
He tells me that they arc a cunning set of people at the Ad- 
miralty, who have a will of their own and will not be dictated 
to : that they snap their fingers at the Board of Longitude, 

3 1 2 whom 
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whom they call a parcel of old women, for whose opinions 
they don't care a fig, and whose cable (to use one of their own 
phrases) they cut, and set them adrift determined to direct 
their own vessel themselves. But, Sir, asiny old master used 
often to say A bargain is a bargain:” and if they have offered 
these rewards, and laid down a scale by which tliey are to be 
distributed, surely they cannot have the assurance (bold as 
they may be) to run contrary to their engagements. Besides, 
Sir, will they pretend to set up t/ie/r opinion in opposition 
to the late Board? will they venture to say that because the 
watch appeal's to go irregularly, it is a bit the worse for that ? 
What do they know about science ? “ What is science to 
“ them, or they to science ?” And so little are they accjuainted 
even with the elements of it, that my fellow 'prentice tells me 
that the club very often (juiz them, and say that they are still 
in leading strings, and have three learned aihiscrs at the public 
expense to keep them from going adrift when any thing diflicult 
occurs. But this is not generally known, since it is kept snug 
and quiet to themselves, as if they were ashamed of it. What 
then should they know of the beautiful and sublime truths 
that arc hidden in the guise of an analytical expression, or 
the obscure wording of an arithmetical rule? will they venture 
to oppose (except by a stretch of arbitrary power, which 1 now 
begin to dread) the solemn document of some of the first ma- 
thematicians of the age, who have declared aiul pledged them- 
selves that those watches, which fulfill the rule they have laid 
down, are deserving the highest r<rsardP Under these circum- 
stances I trust that all bad watch-makers will make coirimon 
cause with me, and resist the innovation which 1 have now too 
great reason to fear may be attempted. 

Trusting that these remarks will excite a little spirit of in- 
quiry into this subject, I remain your very obedient servant, 
Cierkenwell, Nov. KJ, 1821), C. M. 

LXVII, On the Cultivation of Botany in England. Bjj Pro- 
fessor ycHULVES, of Lands/tiU. 

[Concliulcd from p. .‘16(5.] 

^T^HE garden of the HorticulturalSocietyatTurnhamGreen, 
^ scarcely half an hour's distance from kew, is of far greater 
importance to the art of gardening, which is indeed the proper 
design of the study of botany. This establishment, which is 
described in the Horticultural Transactions, is likely to prove 
of incalculable advantage to Britain and to all Europe : every 
branch of Horticulture except the ornamental, being hero 
pursued to the greatest extent anti according to the purest 

scientific 
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scientific principles ; such as the cultivation of fruits and ve- 
getables, both forced and in the open air; and of tiowers, 
whether abroad or under glass. No less than thirty-three 
acres of land are destined to the accomplishment of the neces- 
sary experiments, surrounded by a lofty wall, and again walled 
off into partitions. By this plan, however, the Society appears 
to have intentionally sacrificed the picturesque. About forty 
workmen are kept in this Vineyard of the Lord, who are un- 
der tlie superintendence of a very aMe gardener, Mr. Mimro. 
At present there arc five stoves, two of them built after the 
newest plan, with convex windows, which are found to be 
highly advantageous. A \cry large house is to be erected next 
year, and heated by* steam. We of Germany must long want 
a great advantage whicli the English possess in their stoves; 
namely, the very slender iron frame-work in which the panes 
of glass arc inclosed, thus uniting durability with the advan- 
tage of admitting the greatest quantity of light. I'he price of 
these iron frames in lilngland, where every thing is six times 
as expensive as with us in Bavaria, amounts to no more than 
what we should pay for a frame of wood that would not last 
above a year. The Horticultural stoves contain many valuable 
plants from China and Sierra Leone ; brought by Mr. Don's 
brother, who had I’esidcd there for some time. So fine a col- 
lection of Roses exists no where else ; the celebrated Mr. Sa- 
bine, who is secretary to the Society, having been engaged in 
studying this tribe for almost thirty years. They are arranged 
in large stpiares ; one might almost say, in small groves of roses, 
native and foioign, single and double. On comparing tliis 
garden with those of the ancient universities of Cambridge and 
Oxford, one cannot for a inoinent hesitate in declaring tlie 
sii})crior influence that this must have in benefiting the coun- 
try ; although it has only been Ibrmetl witlnn these few years, 
by the joint exertions of a lew private individuals. The Iriend 
of mankind conternjjlates with pleasure how much more a well- 
directed St)ciety of spirited men can cflcct in ten or twelve 
years, with tlie small sum of about 60,000 florins, raised among 
themselves, than has been performed by the two great learned 
bodies of the kingdom, with their millions. Whoever doubts 
the influence which the Horticultural Society has produced on 
tlie nation, or who thinks that our ideas of its value arc over- 
rated, we would advise him to attend one of their sittings, and 
there to see what is done by the members of this institution ; 
and then, like that voiscst of the Apostles, Thomas, when he 
shall have weighed in his hand w^hat is sent thither, when he 
shall have lasted of the fruit, and inhaled the rich periunie 
diffused by pines, peaches and nectarines, he will perhaps sa- 
tisfy 
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tisfy himself that it is not all a phantasmagoria. — We had the 
honour of being present at a meeting of the Society in Sep- 
tember 18245 and we must confess tlrnt although conversant 
with the rearing of fruit for almost forty years, we had never 
beheld finer peaches, nectarines, plums, melons, grapes and 
pine-apples, than we saw here. We had been much disap- 
pointed in the London fruit-markets, where we certainly saw 
uncommonly fine-looking fi-uit; but on tasting, found them to 
be acid or insipid, compared with the produce of our southern 
hemisphere, in Tyrol, the South of France, and Lower Hun- 
gary : but after having enjoyed the flavour of the fruit here 
presented to us, it was easier for us to abandon our prejudices 
against this kind of English produce, than to conceive how so 
northern and foggy a climate could have brought to j)erfectioii 
such rich fruit; now Art has thus overcome the omnipotence 
of Nature. 

The Horticultural Society possesses a very valuable pomo- 
loglcal and botanical library, with a beautiful coilection of 
models in wax of Iruits, and two volumes of drawings made 
in China of native plants. The well-known Mr. Liii(lle3% to 
whose kindness we owed our admission to the Society’s collec- 
tions, superintends here the botanical business of this eslabliMh- 
ment, and resides therefore at Turnham Green. Mr. Lintiley 
is also engaged in several botanical piiblicalions, among which 
is the Botanical Register, in which he executes the work of 
Mr. Bellender Ker, alias Mr. Gawler, whose very bad health 
has compelled him to reside for some time at Boulogne. 

In the same district with the two jusl-nientioned gardens, — 
namely at Chelsea, south-west of London, — is the celebrated 
Hortus Chelseanus^ at one time under the direction of Miller, 
and particularly designed for the culture of officinal plants. 
Mr. Don was so obliging as to introduce us to the present 
curator, Mr. Anderson, a very amiable, open-hearted old man, 
who received us with Scottish kindness. Sloane’s statue orna- 
ments this garden, wliich possessing neither great size nor 
beauty, and still less elegance, yet includes, among the six 
thousand plants there cultivated, many very rare officinal vege- 
tables, some which are to be found nowhere else. He who 
would here study botany has a rich field open to him, its value 
enhanced by Mr. Anderson’s experienced remarks. There 
are standing in this garden, like twin brothers, two noble ce- 
dars planted by Miller’s own hand ; a Pistaaa Lentiscus grow- 
ing against a wall, and which he had raised from seed ; and a 
PlatanuSy whose growth has made an increase of sixteen feet in 
circumference since the time of Miller. I saw here all iIjc three 
s|)eci©s of Platanus^ and was surprised at hearing that the 
. Occideiilal 
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Occidental Plane does not thrive well in the mild climate of 
England, as it shoots too early in the spring, and then suffers 
severely from the late frosts. I observed also Sambucus ni^'a^ 
foliis ternatis,” which grows wild on the ruins of an old Red- 
man wall in Wiltshire, but without perfect stamens, which it 
equally wants in the Chelsea Garden. Among the Succulents, 
particularly t)ic Aloes, are many that were in the i)ossession 
of Miller. Banks has also left here a memento of his youth, 
in the invention of an experiment that will outlive him, much 
as its success was doubted at first. Mr. Anderson confirms 
it, by saying that when a tree or shrub is inoculated with a 
variegated-leafed variety, lIic foliage of the grafted stem be- 
comes also gradually variegated. He showed us a proof of it 
in a Jasmine, which was only budded with a variegated jasmine, 
and now' covers a whole wall with its particoloured leov'^s. It 
is a question, whether this variegation may not be produced 
in tlie same way by inoculating variegated buds on any tree 
favourable to the development of the buds. 

Besides a small botanical library, existing at the time of 
Miller, the herbariums of Catesby, Rand and Nicholls, are 
also preserved here in well-closed cases ; they appear, how- 
ever, to be but little used, for we found the top papers so co- 
vered with coal soot as to blacken ouf hands. It is sad to see 
how the coal smoke penetrates every where. There is a col- 
lection of seeds by the venerable Rand, whose beautiful ar- 
rangement may have suggested the leading idea of the work 
by the two Gmrtners. The Chelsea Garden is continually 
receiving seeds from all })arts of the world: a large collection, 
sent by Baron Field, who is a judge there, from New Holland, 
had just arrived. The liberal Mr. Anderson kindly offered 
us a portion of this valuable present, which w'e have divided 
again with other friends. Mr. Anderson rdated to us, not 
without painful feelings ol’ just indignation, the history of the 
latter days of the immortal Miller. This zealous officer was 
dismissed in the most illiberal manner by one of the committee 
who then superintended the garden, as a reward for his un- 
remitting services to the institution, as well as his extensive 
knowledge in gardening. He soon after died of grief, and 
left — nothing ! Fifteen gardeners united, and subscribed a 
guinea each for a gravestone; but as just at that time the son 
of Miller returned from India w'ith a Ibrtune of 15,000/., and 
it being naturally supposed that the opulent son would erect 
a monument to his parent, the simple stone w'as given up : — 
yet the son never thought of rearing a momiinent to his illus- 
trious father. Sir Joseph Banks then set on foot a new sub- 
scription, to which he himself contributed five pounds ; and 

• tlic 
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the opulent nurseryman and others soon raised a considerable 
sum : nevertheless this plan came to nothing, as the son was 
thereby offended. However, the young Miller died soon after, 
and had a monument erected for himself and his father together. 

We also visited the garden of the cheerful Haworth, at 
Queen’s Elms, near Chelsea, who indefatigably and exclusively 
studies the Succulent Plants, and possesses many extremely 
rare ones. More than 200 Aloes, 360 Mesembryanthema, 
and 90 Crassiila?, are in his collection. Mr. Haworth seems a 
very communicative and kind-hearted little man : he has the 
happiness already of being a grandlather, tliough in the prime 
of his age. We had wished to sec the respectable Mr. ISalis- 
bury’s garden ; but were told that he had sold it, and was 
living witli a friend in die country during the fine weather. 
We were sorry to lose the opjiortunity of being acquainted 
with this celebrated botanist. Fortunately, we had the j)lea- 
sure of seeing in Londi i the Nestor of the Lomlon botanists, 
who has already passed the eightieth degree ofliunuji latitude, 
— namely, the celebrated Dr.lSims, whom we found indefatiga- 
bly employed in the continuation of the Jotanical Magazine, 
although with a trembling hand, and a head bowing down un- 
der the ponderous weight of the reverend silver crown of age. 

A no less venerable •and highly amiable sage is tlie good 
old man of the mountains, [e monte Grrnnjno^) Sir Archibald 
Menzies, of the Grampians, among which he was born, at 
Chapel Place, in the month of March 1751*. (!) Flora has pre- 
sented this valuable old man with a truly vh'idnn scncctutcm^ 
in reward for the homage which he offered to her in his twice 
repeated voyage round the world. And were another ex- 
pedition going, I would immediately set off again,” said Sir 
Archibald to us. He has lately returned from an excursion 
to Scotland; when liis countrymen on taking leave of him 
threw the Menziesiu^'^ accompanied with a thousand blessings, 
into the coach. He is now as active as a person of forty, and 
is in great practice as a surgeon in London. A neater her- 
barium than that of Sir A. Menzies I never saw : the Cypera- 
ceflB and Graminea?, as well as the Mosses and Ferns, (the 

* Wc must really beg leave to question the accuracy of this anecdote. 
We had the happiness of receiving Mr. Menzies at our lioiisc in his return 
from the Highlands, and heard nothing of the story of the Maizicsia. Nor 
can Dr. Schultes be aware of the extreme rarity of this plant. Scarcely a 
single botanist has seen it on its native mountains, not even Mr. Menzies 
himself ; so that we woll believe that if our venerable friend had been 
greeted with such a shower of his beautiful namesake, the day would have 
been one of the happiest of bis lilc; and the freshly nulled specimens 
would, b^ve been at least as acceptable as the blessings which accompanied 
themi^Eo. 
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latter are his favourites,) are laid out with the utmost care iu 
octavo papers, and packed in cases, so as to be ready to be 
taken on board ship a^aiu at a moment’s notice. 

Sir Archibald Menzies informed us, with evident pleasure, 
that two of his countrymen (of Scotland) are about to enjoy 
tlie same privilege of travelling as Jiis own youth had received; 
— a Mr. MacGray having been sent as a botanist, in that ves- 
sel which carried home the remains of the king of the Sand- 
wich Islands, to the South Seas ; and another, Mr. Douglas, 
being gone, in a similar capacity, to llie Columbia River. A 
Mr. Frost, also, has visited America. From Menzies, too, we 
learned that Brodie, lieutenant of the county of Nairn and 
member of parliament, has lately died. 

At Mr. Lambert’ Museum we had the great good fortune 
to become acquainted with Dr. Richardson, the celebrated c,om- 
panion of Capt. Franklin in his cx))edition to Arctic America. 
This gentleman, who lives at Chatham, was so obliging as to 
show ITS his herbarium, which contains many rarities, and a 
great number of new species, ])avticularly Ixdonging to the 
genera Ranunculus^ RubnSy and Poientilla. Before starting on 
the voyage which he will undertake next year in the direction 
of the North Foie, — for not all the ice of those frozen regions 
lias j)ower to cool his ardour in the came of science, — Dr.llich- 
ardsoii will prepare a new edition of his Appendix. 

Mr. Andrew\s the botanist was not at home; he is proceed- 
ing with Jiis works on the Eriae and Gcrania, 

At the British Museum we had expected to find a treasure 
of Natural History; but, — except Sloane’s collection of dried 
plants in thirty volumes, and an herhaiiuin which belonged 
to a Mr. Vail Moll, with a small but well })reserved set of 
Britisli birds, — we found nothing that interested us at all. 
The department of JMinerals is beautifully arranged by the 
celebrated German, Mr. Kdnig ; but exet pt some very rare 
unique specimens, it is inferior to the two collections at Paris, 
belonging to the Museum and the Ecole des Mines, as well as 
that of the Academy at Munich. Two tables that we saw here, 
covered with beautiful specimens of Carpolithay would engage 
the attention of Count Sternberg for weeks; and he would be 
delighted to compare them with those treasures that he is him- 
self so well acquainted with, and has so liberally communi- 
cated to the public. An immense building is in progress ; with 
the addition of which the British Museum, now of inconside- 
rable size, will fill an entire square of the city of London. But 
to render this institution as rich in subjects of Natural History 
as it is ill antiques, or as the Museum d’Histoire Naturelle at 
Paris was, or as is iho collection of Leyden in the department 
N. S. Vol. 6. No. 3G. Dec. 1829. 3 K of 
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of the animtil creation, would be the work of half a century. 
It is really incredible that a nation, possessed of the greatest 
conquests, and making the most extended discoveries in all 
parts of the world, should have collected so scantily for its 
public Museum: and the more so, as England boasts of men 
of the most distinguished character in all branches of Natural 
History. How is it possible that the British can allow the two 
neighbouring nations whom they look down upon in many 
respects, to excel them in this way as much as they are out- 
done by them in others? This enigma would be to me per- 
fectly inexplicable, if a solution to it were not aflbrded by the 
state of the two Universities of Oxford and Cambridge, where 
the science of Natural History is at so low an ebb. 

Except the periodical works on Botany, and the Second 
Part of the publication on the genus Pinus by Count Lambert, 
we neither saw nor heard of any novellits in this department ; 
except that we were informed that twenty sheets of W allich’s 
and Carey’s Flora Coromanddiana had arrived hi London. 
Mr. * * * * therefore was wrong, when he asserted with a 
haughty look three years ago, “A Second Part of this w^ork will 
never appear !” 

We have visited the celebrated flower-market of London ; 
of which no German who has not seen it, could form a ])ro- 
per idea. What chiefly struck us is, that the greatest rarities 
and most trifling articles are here exposed for sale together, 
and that both are eagerly bought. Were such things to be 
carried to the Marche aux Fleurs at Paris, not a pennyworth 
of them w^ould be sold. But by the tw'o flower-markets of 
these two principal cities of Europe, an estimate of the differ- 
ent character of their inhabitants may be formed. The wealthy 
and respectable Englishman, who is a connoisseur, wnll pur- 
chase nothing that is common ; for if pretty, he has it already 
in his garden ; — and the poor Londoner who cannot afford to 
buy what is beautiful, will still obtain, if possible, something 
green to decorate the window of his dark little attic*, and give, 
his last farthing for a bit of verdure. The opulent French- 
man, who values all objects only as they please the eye, with- 
out^ reference to their being common or scarce, is willing to 

• Perhaps from the custom of the ancient Romans (for the English still 
retain traces of the manners of that people) : " javi in fcncstris suk plchs 
urbana in imagine hortorum quotidiana oedis ruris -pnebchani^ antequam pra*- 
^gi prospectus omnes coegit midtitudinis innumerattc sceva lairocinatio ,^' — 
Plin, Nat. Hist. xiv. cap. 4. By thi< “ prajfigi prospectus ” is not that most 
shameful of all imposts, the winrlow.-tax comprehended, by which the 
people arc in a measure deprived of that most universal of all Nature’s gifts 
— light ? 
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pay a greater price for a lovely rose-busli, than for the rarest 
plant from New Holland or the Cape of Good Hope ; and as 
to the poor artizan of the French capital, he only thinks of 
vegetable productions as they are fit for culinary uses ; and 
whether they be blue or green to look at, is the same to him. 
Hence it arises that the Parisian flower-market offers a much 
more delightful vista than that of London, though it is much 
smaller and more poorly stocked; ns the French capital itself 
cannot compare with London for extent or wealth. 

If the French pave the squares of their city that they may 
afford a more agreeable promenade, the English change theirs 
into delightful lawns, which afford a prospect of verdure to 
every house in the square. In the larger squares, these green 
plots are planted with groups of trees; and in the smaller 
ones with clumps of flowering bushes and shrubs, often inter- 
spersed with trees. By this arrangement, these quadrangles, and 
the houses which surround them, have quite a rural and ro^ 
inantic appearance. According to the capabilities of the situa- 
tion, these plots arc sometimes sejuare, sometimes oval or cir- 
cular; and they are railed in with a light tasteful palisade 
which does not injure the prospect. Where the streets are 
very wide, there is in front of every house a small garden, 
fenced in front, and generally containing a small green, and 
some tufts of elegant shrubs or beautiful flowering plants, which 
give to the whole street a cheerful, and to a certain degree a 
theatrical appearance. The houses themselves arc often co- 
vered as high as the second story with Jasmine^ Hoses (parlicii- 
\ixv\y llosa sanpcrjlorens and Banksii\ with Clematis^ Corchorus 
japoniciis^ Bignania radiccuisj and the like, or entwined with 
I liein as a beautirul garland. Camellias (/"), Bfiododendrons^ and 
Dahlias^ usually 1‘orm the clumps on the green places before 
the houses, which are no where seen in such perfection as in 
England ; for tlie beauty of these verdant lawns, which extend 
in front of the dwellings like a green velvet carpet, has often 
attracted my attention ; and 1 have inciuircd of several gar- 
deners the names of the particular species of grass employed 
for this purpose. Agrosiis albuy verticilLnta^ and slolonifera^ 
Poa praiensis^ Lolium per cniiCy and Fcsfuca p)ratcnsis^ have all 
been indifferently Jiamed : almost every person has mentioned 
some other kind than lias been recommended by my former 
informants; but all agree in this, that these grass plots* re- 
quire to be mown carefully every fortnight, — some say even 
every week, — with the scythe ; in fact, to be close shaven. To 
the great frequency with which tlie grass is cut, the beauty of 
these lawns, or bowling-greens, seems to be chiefly owing ; their 
fine preservation is also aided by the mild and equable climate 

3 K 2 of 
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of England) tvhere the winters are never so severe as to check 
vegetation for any long period, nor the summers so scorching 
as to burn up the tender roots; while the frequent fogs and 
constantly damp state of the atmosphere morning and evening 
are highly favourable to verdure. Were the lawns in our country 
to be mown so often and so close, they w^ould infallibly be soon 
burnt up. The opulent Englishman is so partial to a garden, 
that if his house should chance to have a northern exposure 
where not a ray of sun can reach, he will yet plant it with 
evergreen shrubs, as the Ilex ; and with such flowers as are 
found capable of enduring such an aspect. It is the general 
taste that prevails for plants, to which the number of nursery- 
grounds, and the astonishingly active business that they carry 
on, are owing. The success of so many marchands des planies 
continually encourages their increase; and I am told that not 
a year passes without the establishment of some new institu- 
tion of this kind. On the way to Plammersmith to see Ken- 
nedy and Lee’s Nursery, we met the proprietors uf tw o others. 
Gray and Sons, and Malcolm and Co. at Kensington. The 
house of Lee and Kennedy, so well known with us on the con- 
tinent, has lately experienced great changes. Mr. Kennedy 
has withdrawn from the concern, and is gone to Amiens in 
France; and the old Lee died about two months ago. At 
present, the sons carry on the management of this large nur- 
sery, which they themselves say contains one hundred acres, 
and requires the labour of from one hundred and fifty to two 
hundred workmen. Although this estimate seems to me enor- 
mously large, yet thus much is certain, that it is one of the 
greatest nurseries in London, and carries on an extensive trade 
both at home and abroad. The more common kinds of plants 
seem to be chiefly cultivated here; although there arc three 
hundred species of Tlrica^ and half of every day is allcHted to 
the management of Camellias. The stoves are of the usual 
kind: there is no pond for the convenient watering of the 
plants ; nor have the proprietors published a new Catalogue. 

Mr. Colville, on the road to Chelsea, certainly has the rarer 
kinds of plants in his collection. Messrs. Mackay and Co., 
Fraser, &c. have also gardens in tliis neighbourhood. We 
here became ac(juainted with Mr. 8weet, whose publications 
on the Gerania and Ilortus Suburhanus are well known. Many 
unknown and rare vegetables from all parts of the world, par- 
ticularly Nepaul, New Holland, and New Zealand, and the 
tolerably well explored Cape of Good Hope, exist in Mr. Col- 
ville’s Nursery: but the establishment of this kind, which be- 
longs to Mr. Conrad Loddiges, appeared to us the largest and 
finest in England. It would be hard to say whether its great 

extent, 



Cultivation of Botany in England. 437 

extent, the beautiful productions with wliich'it is stocked, or 
the judgement, taste, and liberality with which it is conducted, 
are most worthy of admiration. Witli regard to the latter 
point, we will venture to say, that much as we have travelled 
and seen, we have met with no stoves, belonging to prince, 
king, or emperor, which can compare with those of Messrs. 
Loddiges, at Hackney, for the magnificence, convenience and 
elegance of their plan, and the value of their contents. Let 
my reader imagine a dome, eighty feet long and forty feet 
high, built in the form of a paraboloid, purely of glass, kept 
together by a delicate but strong frame of small iron ribs. This 
dome is heated by steam, when the rays of the sun arc found 
insufficient to w’arm it. In ascending to the upper part of it 
by an elegant stage thirty feet high, we thence enjoy a scene 
entirely novel to a native ol‘ Europe : the troj)ical plants of 
both hemispheres, the eastern and the western, are stretched 
below at our feet; and the prospect is similar to what might 
be presented on a hill clothed w'ith tropical verdure, through 
an opening in which we might look at the scenery beyond. A 
slight touch with one finger suffices to bring down from the 
light roof of this dome a fine shower of rain, which sprinkles 
all the exotic vegetation among which you walk. To this 
gentle and careful manner of w atering the plants, (the nearest 
mode of imitating nature,) may be ascribed the rich luxuriance 
of the inmates of tips stove. Besides this house, there are 
some twenty others, irorn one hundred and fifty to three hun- 
dred feet long, and greenhouses of various dimensions; all si- 
tuated in two large gardens, containing about one liundred 
acres, divided by a wall, in which ])lantations are scattered. 
One of the bouses, built after the newest plan with convex 
windows, is stocked with nearly four hundred kinds of Heath. 
1 am spared the task of enumerating the rai ities of this gar- 
den, by the 13th edition of its Catalogue, published in 1S23; 
and the pretty work called the Botanical Cabinet, whicli ap- 
pears i-egularly.— As we were walking in the garden, through 
ranges of Camellia^ IViododeiuhon^ Azaira, &c. accompanied 
by one of the sons of Mr. Loddiges, we took tlie liberty of 
asking him what might be the value of the plants in the wliolc 
collection, supposing that every one in the Catalogue were sold 
according to its price as thei’e marked ? “ About 200,000/.” 

was the reply : that is 2,800,000 florins. The cultivation of 
gardens cannot therefore be so paltry an occupation as some 
individuals at the LTniversity of Landsliut would have us to 
believe, who, wdiile they will spend 6000 florins in a beer cel- 
larj yet allow the botanical garden there, which might serve 
as a nursery-groiiiul for the whole couniry, to fall to decay in 

a manner 
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a manner as useless as it is. mean: anti this too, when the gar- 
dens of the other Universities of Germany have been lately 
doubled and trebled in extent. As President of the Botanical 
Garden at Landshut, it becomes me thus publicly to declare 
this matter, in order that the disgrace which must accrue to 
the University, which is so far behind her German sisters, may 
not fall. upon me, but on those who, contrary to the wishes of 
those wise promoters of good, — the Bavarian government, — 
have brought this stain upon Landshut, and whose names will 
be pronounced by posterity with the contempt they deserve*. 
Let us only consider what a multitude of people are employed 
and maintained in London alone by these nurseries : not in 
labouring the ground and tending the plants only, but in 
making the millions of pots, of which the smallest costs a half- 
penny (a grosclien of our money); in manufacturing the im- 
mense quantity of glass which is used ; in executing the smiths’ 
and carpenters’ work ; — and it must then be readily confessed, 
that the improvement of a people has attained a high pitch, 
when the most pure, noble, and innocent kind of pleasure and 
taste, namely the enjoyment of the beauties of vegetation, has 
become a necessary ; and thereby bestows food, clothing, and 
comfort on thousands of individuals, who must otherwise be 
a burthen to society. The nurserymen of London, from their 
great business, several of whicli annually return half a million, 
arc obliged to have counting-houses of their own. Many of 
them keep travelling botanists in their pay, who from the most 
remote parts of the globe must send them seeds, roots, and 
living plants. In China, the East Indies, the Cape of Good 
Hope, at Sierra Leone, New Holland, New Zealand, Para- 
guay, Chili, Mexico, and the most northern parts of Anmrica 
and Siberia, many of these enterprising individuals have collec- 
tors ; so that Geography is ollen improved by the trade of 
horticulture. How reprehensible therefore is the conduct of 
those who, — instead of promoting the culture of gardens and 
the love of plants, by which, according to the immortal Bacon, 
the mind and heart are alike improved, — endeavour to sup- 
press and stifle all industry ; and whilst they instruct youth 
in such detestable maxims, as that “ sin alone is the road to 
God,*’(!) corrupt the rich and demoralize the poor. In Ba- 
varia we have only one great person who possesses a garden 
that deserves the name (except that at Irlbach); and this no- 
bler personage than Bavaria ever numbered among her mag- 
nateSj is also the friend of that first ruler of Bavaria under 
whose happy government Bitany and Horticulture began to 
he known. Is it not mortifying to behold the nurserymen of 
England displaying more taste and w'ealth than our nobility ? 

Perhaps 
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Perhaps I shall be answered, It is only possible in England ; 
only the natives of that opulent isle could do so !” — I beg par- 
don : Mr. Loddiges, the celebrated gardener and botanist, is 
no Englishman ; he is — a German, a Hanoverian. In his 
youth he came over to this country as a gardener, possessing 
no other forlune than industry, talent and worth; and he is 
now an old man of eighty-six ; a millionnaire^ the father of 
many hundred English citizens ( ! ), who for almost half a 
century have afforded to others the maintenance, without 
which they might have starved. He has the felicity of seeing 
two of his sons grown up, and very much like him ; and grand- 
sons who promise to be so too. His name will shine conspi- 
cuous in the annals of British Horticulture, and be pronounced 
with respect by all who honour virtue and good sense. The 
respectable old Loddiges strongly reminded both my son and 
myself of my immortal friend the late Bertuch of Weimar. 

I have asked of many, I may say of very many Englishmen, 
why the great island in the west, called Ireland, is less known 
with respect to its botany, than Canada, Greenland, and Ice- 
land. From all of whom I have received, instead of an an- 
swer, the remark, “ That is a land of Also I am as- 

sured that “ it is safer to travel among savages than in the 
west coast of Ireland, where one is pestered by the Catholic 
clergy, and in momentary danger of being knocked down by 
the slaves.” The exasperation of the English against the Irish 
is truly excessive, and can never be removed while so many 
causes ol’ irritation remain. It appears to me that the black- 
guards must set the good neighbours together by the cars; 
and this coursingy as they say in England, will be kept up 
from the east and from the north-east with gold and silver 
‘‘ tam-tams” (?). There are two large islands in Europe, of 
whose Flora we are totally ignorant; — one Is Sardinia, the 
other Ireland : both belong to the hifallible Church : had they 
belonged to the other, wc had long ere now' been furnished 
with a history of their vegetable productions; for all botanists 
have hitlicrto been members of the E'allible Cliurch. 

Since writing the above remark, — that Ireland and Sardinia 
are still torce prorsns incognitcc in the Eiiroj)ean Flora, — I have 
received a letter from the very excellent Balbis, of Lyons, in 
which he informs me that his friend and former student, the 
active Bertero, has received orders from the Royal Sardinian 
Government to explore, with a botanical view, that hitherto 
unknown island, and to compile a Flora of it. He will be 
provided with all necessary assistance at the public expense : 
and thus we shall become acquainted with the vegetation of 
Sardinia, as we are with that of Sicily and Corsica. Much may 

be 



440 Mr. Dc la Beche’s Sketch o/' a Clamficaiion 

be expected from tlie energy and zeal of the indefatigable 
Bertero. 

I can also give you a piece of botanical intelligence from 
Paris. The celebrated Baron Bory dc St. Vincent will in the 
course of this year proceed to the Antilles; there to examine 
that favourite tribe, the Ferns^ of which he already possesses 
a very complete collection. He expects to be able to elucidate 
all the points which Phnnier left doubll’ul. From the w^ell- 
known liberality of mind which this enlightened naturalist pos- 
sesses, I should hope that it would be as agreeable to him as 
to our Germans who are partial to the Ferns, to have this in- 
formation communicated in these pages ; and, whether before 
or alter his voyage has taken place, to see them thus placed in 
coiiJiection will confer much pleasure on 

J. A. Schultes. 


f^XVIII. Sketch of a Classification of the European Rocks. Bj/ 
Henry T. De la Beche, Esq. F.R.S^ 

propose in the present state of geological science any 
classification of rocks which should protend to more than 
temporary utility, would be to assume a rnoi’c intimate ac- 
quaintance witli the earth^s crust than we possess. Our know- 
ledge of this structure is in reality but small, and principally 
confined to certain portions of Europe ; and even in many of 
these portions we are continually presented with new views 
and a detail of ncwly-discovered phenomena by able observers, 
which so modify our previously received opinions as in many 
instances almost to amount to a change of them. Still, how- 
ever, a large mass of information has been gradually collected, 
particularly as rc'^pects this quarter of the world, tending to 
certain general and im})ortant conclusions; among which the 
principal are, — that rocks maybe divided into two great classes, 
the stratified and the unstratified; — that of the former some con- 
tain organic remains, and others do not; — and that the non- 
fossiliferous stratified rocks, as a mass, occupy an inferior place 
to the fossiliferous f strata, also taken as a mass. The next 
important conclusion is, that among the stratified fossiliferous 
rocks there is a certain order of superposition, marked by pe- 
culiar general accumulations of organic remains, though the 
niineralogical character varies materially. It has even been 
supposed that in the divisions termed formations, there are 
found certain species of siiells, &c. characteristic of each. Of 

• Communicated by the Author. 

t 'I'lie term fos^iliftrous is here confined to organic remains. 
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this supposition, extended observation can alone prove the 
truth; and in order properly to investigate the subject^ geo- 
logists must agree to what mass of rocks they should limit the 
term Formation: if, as some noivdo, they a{)ply it to every ac- 
cumulation of ten or twenty beds, which may happen, in the 
district they have examined, to contain a few shells not found 
in the strata above and beneath, the investigation is not likely 
to lead to any extended conclusions. 

To suppose that all the formation^ into which it has been 
thought advisable to divide European locks can be detected 
by the same organic remains in various distant points of the 
globe, is to assume that the vegetables and animals distributed 
over the surface of the world were always the same at the same 
time, and that they were all destroyed at the same moment to 
be replaced by anew creation, differing specifically if not ge- 
nerically from that which immediately preceded. This theory 
would also infer that the whole surface of the w^orld possessed 
an uniform temperature at the same given epoch. 

It has been considered, but yet remains to be proved, that the 
lowest fossiliforous rocks correspond generally in their fossil 
contents, in places far distant from each other. Let us for the 
moment suppose tliis assertion to be correct. To obtain this uni- 
form distribution of animal and vegetable life, it seems necessary, 
judging from the jihacnomena wc now witness, that there should 
also have been an uniform temperature over the surface of our 
planet. To obtain this, solar influence, as it now exists, would 
be inadequate ; we must therefore have recourse to internal 
heal to produce thcefl’cct required. In the present varied tem- 
perature of the earth’s surlace, if we imagine a rock to be 
formed which should envelop every afiimal and plant now 
existing, the fossil contents of one district v ould differ from 
the fossil contents of another; if we except man, whose bones 
would more or less become the characteristic fossils of those 
portions of the rock which might overlie the present dry land. 
Tlie rock supposed to be now^ formed would present a strik- 
ing contrast with the old fossiliferous, and we should have two 
very distinct accumulations of organic remains. The ques- 
tion arising on such phociiomena would be, Has so great a 
change of organic character been effected gradually or sud- 
denly ? To suppose it sudden will not agree with the phaeno- 
inena presented to us, even by the now known European rocks ; 
and if it be considered gradual, w^e cannot expect that rocks 
should every where contain the same organic remains, even 
in those that have been commonly called secondary : conse- 
quently the organic remains considered characteristic of any 

N,S. Vol, 6. No. 36. Dec. 1829. 3 L particular 
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parlicular formation in one part of the world, may not be 
found at all in an equivalent formation in anotlicr. 

Upon the theory that the world cooled in such a manner 
that solar heat, as now existing, gradually acquired its in- 
fluence, the warm climate vegetation would gradually be re- 
strained within i»arrovvcr limits, until it became circumscribed 
as it now is; consequently all rocks formed within the tropics 
w^oiild probably coniaiji warm climate plants, while these 
would gradually cease on the N. and S. ; so that it would be 
by no means safe to deduce the kind of Flora that should be 
found in any given rock in the tropics from the fossil plants 
discovered in an c(jui valent rock in Europe. If vegetable life 
might under such circumstances so vary, there seems no good 
reason why animal life might not ecjually differ. To what ex- 
tent the mass of organic fossils found In any particular Euro- 
pean formation or group of formations may evist in ccjuivalent 
rocks (of Africa or America for instance), remain j to be seen. 
In the present state of our knowledge, it is only sale to state 
that certain remains have been discoverc'd in a given rock, not 
that they are absent from it. 

Tlie old divisions into primitive, transition, secondary, 
and tertiary, are now admitted by many persons to be Ibimded 
on an erroneous view of nature; yet such is the force of 
habit, that many geologists, aware of the failacy ol’ these di- 
visions, still continue to use the terms, and vve hear nearly 
as much as ever of transition rocks. Would it not be ima- 
gined by a person first directing his attention to the study 
of geology, that there were three great marked ])criods, 
during each of which rocks of a peculiar character, distinct 
from each other, were formed, and that there was a trans- 
ition or passage only between the first and second of these. 
I appeal to those ho have examined rocks in the field, and 
not merely in cabinets and museums, whetlier or not the stu- 
dent would entertain correct opinions. These divisions may 
be said to have been made in the infancy of the science, and 
doubtless contributed much to its present comparatively ad- 
vanced state ; but it should always be recollected that they were 
formed from limited observations, and were connected with 
particular theories, which recent and more accurate observa- 
tions have shown to be any thing but correct. If it shall be 
proved that there is an occasional passage between the old 
tertiary and secondary classes, there would appear to be more 
or less transition throughout "^he whole series of the stratified 
rocks, showing that the term transition, at least, is incorrect. 
A great mass of evidence is, indeed, in favour of a break at 
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the epoch of the Exeter Red Conglomerate {Rothc Todte 
Liege7idc)j resulting from a great derangement in the pre- 
viously existing rocks, and the grinding and rounding of de- 
tached portions of them into gravels, which when comparative 
tranquillity was restored, were deposited in horizontal beds on 
the disturbed strata. Yet able observers assert, that there is 
an occasional passage of these rocks into the coal-measures, 
upon which they so commonly rest in an unconformable man- 
ner. We have now so many instancr^s of great differences in 
the minej’alogical structure of the same formations, cither ori- 
ginal or consequent on disturbance, that such structure is no 
longer a character of iinp<u-tance ; and it yet remains to be 
seen how many of the strata supposed to belong to the primi- 
tive class are altered rocks. 

M. Hrongniart’s division into Sediment Rocks” woiiM be 
both natural and useful were it certain where such rocks com- 
menced, and that all those necessarily included in the class 
were so iormed. This division has been much used in France 
of late, and would appear infinitely superior to the terms se- 
condary and tertiary. 

In oflering the annexed sketch of a classification of Eurojiean 
rocks to the attention of the reader, it is merely my intention 
to show that divisions can be made for practical jmrjioses, inde- 
pendent of the theoretical terms jirimitive, transition, secon- 
dary and tertiary; terms which not being founded on an eii ■ 
larged view ol‘ nature, but grounded on peculiar views, now 
(loubtetl, there would apjicar no good reason for preserving. 
It is not })resum( d that this cla.ssilicalion will be adopted, aiiil 
I am well aware that many just objectloJis can be made to it; 
but it pretends to nothing beyond convenience: and if geolo- 
gists could be induced to use souicthiiig of this kind, or aiiy 
other that would better answer tlie i)in*})ose of relieving us 
from the old theoretical terms, I cannot but imagine that the 
science would derive benefit from the cluinge. 

In the accompanying Tabic, rocks are first divided into sLra- 
tilled and unstratified, a natural division, or at ail e\euts one 
convenient for practical purposes, independent of ihe tlicoie- 
tical opinions that may be connected with each of these two 
great classes of rocks. Tlie same may perhaps also be said of 
the next great division ; viz. that of the stratified rocks into 
superior or fossiliferous, and inferior or non-fossiliferous. The 
superior stratified or fossiliferous rocks are divided into groups, 
nearly the same as those which I published in the AnnaJes des 
Sciences Natiirelles for August last. I have myself found them 
useful in practice, more particularly in the examination of di- 
stricts distant from each other. 

L 2 


Strati- 
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Stratified Rocks. — Group 1. [Alluvial) seems at first 
sight natural and easily determined ; but in practice it is often 
very difficult to say where it commences. When we take 
into consideration the great depth of many ravines and 
gorges which appear to originate in the cutting power of ex- 
isting rivers, the cliffs even of the hardest rocks which more 
or less bound any extent of coast, and the immense accumu- 
lations of comparatively modern land, as for instance, those 
great flats on the western side of South America, there is a 
difficulty in referring these })hmnomena to the duration of a 
comparatively short period of time. Geologically speaking, 
the epoch is recent; but, according to our general ideas of time, 
it apj)ears to be one that roaches back far beyond the dates 
usually assigned to the present order of things. Man and 
the monkey tribe seem to be the most marked new creation of 
this epoch, I would by no means be supposcal to deny that they 
may not have previously existed, but at present the mass of 
evidence is against their prior appearance. There seems, 
indeed, no good reason why man and the monkeys should not 
have lived as well as the bears and hyaenas at periods ante- 
cedent to this epoch ; but until the remains of the two former 
be found in rocks proved to be formed previous to this period, 
it cannot be affirmed that they did*^. The animals now' existing, 
considered as a mass, appear to differ specifically from those 
whose remains are found entombed in the various rocks, 
gravels, clays, ,&c. formed previously to the existing order of 
things. There are indeed a few exceptions to this observa- 
tion, but the body of evidence seems to render a new creation 
presumable. 

Group 2. comprises tliosc gravels so commonly oc- 

curring in situations where actual causes could not have placed 
them, but where, on the contrary, such causes lend to destroy 
them. The most extraordinary feature of this group is the 
distribution of tliose enormous blocks or boulders found so 
singularly perched on mountains, or scattered over plains far 
distant from the rocks from wdiencc they appear to have been 
broken. Many valleys appear to have been scooped out of 
horizontal or nearly horizontal strata at this epoch ; the force 
which excavated them having acted often upon strata shat- 

* Should such observations as those lately made on the caverns of the 
department of the Gard by M. dc Christol {Annnlcs des Mines 1829) be 
multiplied, and should it be always shown that human bones and pottery 
arc, as is stated to be the case, in these caverns, really of the same date as 
the hyaE?na’s bones, dun", &c. with wl 'ch they are mixed,— we can scarcely 
refuse to admit that man existed previous to the alluvial epoch ; sup- 
posing it in all cases proved that these cavern remains are of the same date 
ai those considered of the diluvial period. 
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teretl and broken into faults. Of course a general modifica- 
tion of the previously existing forms of mountain and valley 
must have taken place, if we are to consider the catastrophe 
general. Much information is yet wanting respecting this 
group, which it is hoped those observers who have been more 
especially occupied with it, will soon afford us. 

Group 3. {Lowesl Great Maminifcrous) comprises the rocks 
commonly known as tertiary : they are exceedingly various, 
and contain an immense accuniulatit^:. of organic remains, ter- 
restrial, fresh-water, and marine. The recent observations of 
some able geologists have shown that the upper members of 
this group approach more closely than was formerly supposed 
to the existing order of things. We yet require much infor- 
mation respecting even the European rocks composing this 
class, notwithstanding the labours of those who may almost be 
said to have devoted their exclusive attention to them. The 
group is characterized by the first appearance, in the ascend- 
ing series, of any abundance of the mammiferous animals, 
many genera of which are now extinct. 

Cl roup 4. [Cretaceous) contains the rocks which in En- 
gland and the North of France are characterized by chalk in 
the upper jiart, and sands and sandstones in the lower. The 
term “^cretaceous” is perhaps an indifferent one; for, pos- 
sibly, the mineralogical character of the upper portion whence 
the name is derived is local, that is, confined to a particular 
portion of Europe, and may be represented elsewhere by dark 
coinjiact limestones or even sandstones. As however the geo- 
logists of the present day arc pcrfcctl}^ agreed as to what rock 
is meant when we speak of ‘‘ the chalk,” there seems no ob- 
jection to retain it for the present. The French geologists 
have long considered the sands beneath the chalk, known as 
green-sands, as belonging to the same formation with the chalk. 
That the fresh-water character of the shells contained in the 
Wealden rocks is more or less local it seems but rational to 
infer; for it cannot be imagined that all the waters of the globe 
became suddenly fresh in order that these rocks might be 
formed, and as suddenly salt again for the deposition of the 
green-sands and chalk. Some French geologists moreover 
consider that in France there is a marine equivalent of the 
Wealden rocks. 

As far as our observations of fossil organic remains have 
yet extended, it w'ould seem probable that the ammonites and 
bclemnites ceased to exist after the formation of this group ; 
for, as yet, their remains have not been detected in Group 3. 
Should this, after a greater extent of the world has been ex- 
amined, be found generally true, it will be a most valuable guide 
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in determining the relative ages of this and the previously no- 
ticed group in cases where the mineralogical structure is of 
no avail. 

Gionp 5. {Oolitic) comprises the various members of the 
oolite or Jura limestone formation, including lias. The term 
oolitic has been retained upon the same principle as that of 
cretaceous : in point of fact even in England and the North of 
France the oolites, properly so called, form but an insignificant 
part of the mass of rocks known by the name of the oolite for- 
mation ; tliis character is also not confined to the rocks in ques- 
tion, but is common to many others. In the Alps and Italy 
tlie oolite formation is replaced by dark and compact marble 
limestones, so that its mineralogical structure is of no value. 
Sauriaiis would appear to have been abundant in some places. 
The prevailing fossil characteristic seems the extraordinary 
quantity of ammonites and belemnitcs, tliu remains of which 
are so numerous in this group. It is remarkable that the 
nautilus should have been continued down to the })resGnt time, 
and that the other camcrated shells which swarmed at this 
epoch should not now be found. The bclenmites do not ap- 
pear to occur beneath the lias, at ](*ast as yet we have no well 
authenticated instance of such occurrence. 

Group 6‘. {Itcd Sandstone) contains the variegated marls 
{Marncs irisers^ Keiipci^) the Musclielkalk, the New lied 8and- 
stonc (Gres H'r^arrc^ Buntcr Saudstchi)^ the Zechstein, and the 
Exeter lied Conglomerate {Boihe Todte Licgcndr). I'he wliole 
is considered as a mass of conglomerates, sandstones, and marls, 
generally of a red colour, but most frequently variegated in 
the upper parts. The limestones may be considered subordi- 
nate. yometiines only one occurs, sometimes the otlicr, and 
sometimes both are wanting. There seems no good reason for 
supposing that other limestones may not be developetl in this 
group ill other pans of the world. When the musclielkalk is 
very compact with broken stems of the liljj cncrinite ^ one of 
its characteristic Ibssils, it might easily be mistaken for some 
of the varieties of the carboiiilerous limestone. In some places 
the now red sandstone conkiiiis an abundance of vegetable re- 
mains, at others none can be iletccted in it. The sauriaiis first 
appear in the iiscendiiig scries, at least in any abundance, in 
this group. As I have before cibscrved, the lower part of this 
group generally rests unconrormably on the inferior rocks, and 
seems to have resulted from a very general upheaving and frac- 
ture of the preexisting strata, accompanied by the intrusion of 
trap rocks. 


* Encrinites moniliformis. Miller. 
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Group 7. (Carbomfcrous) Coal-measures and carboniferous 
limestone. The former would appear in the greater number 
of instances to be naturally divided from the group above it, 
but the latter would seem more allied to that beneath: there 
is however so much connection in tliis country between the 
coal-measures and the carboniferous limestone, that it would 
appear convenient for the present to keep them together. 
Judging from Europe, the coal-mea aires present us with the 
largest mass of fossil vegetables. 

Corals were common, but they occur in as great abundance, 
if not more plentii’iilly, now; though the recent species, ge- 
nerally speaking, diller from the fossils. But Productfe, the 
abundance of which characterizes this group, are now un- 
knowji ; and the Crinoidea which occur in these rocks in 
multitudes are very rarely found in a living state. 

Group 8. {GraiaracJce) This may be considered as a mass 
of sandstones, slates and limestones, in which sometimes one 
predominates, sometimes the other; tlie old red sandstojics of 
the English geologists being the u})per of its sandstones, Tri- 
lobites are the most remarkable and abundant fossils of this 
epocl), and corals and orthocoratiles occur in great numbers. 
Jt is dilliciilt to fix the inferior limits of this group. 

Group 9. {Loii^est Fossiliferouii) It is very dilliciilt in the 
present state of our knowledge to say whether or not this con- 
stitutes a separate grouj) from No. 8; and I have here intro- 
duced it more in accordance with the views of other geologists 
than with niy own. A dilfereiice in mineralogical structure 
proves nothing; the changes in this respect are so various, 
that tlie ilillerciit appearance of one slalc from another, if 
not showm to occu})y a dilierent geological position, is of no 
value. It lifts indeed been supposed that the Siiowdonian 
slates arc older than the grauwackc series, but we yet require 
the proof of this. 

Invkuiou or NoN-rossiijFEROus Stratified Rocks. — It 
would be useless in a sketch of this nature to enumerate the vari- 
eties of slates and other rocks that enter into this division, they 
will readily present themselves to the mind of the geologist; re- 
cent observations show that many rocks to all appearance of 
this division may belong to the jncci ding. M. Elic de Beau- 
mont, in one of his late letters to me, states, that mounting the 
Val Bedretto from Alrolo to the foot of the Col, which leads into 
the Ilaut Vallais, he found ‘‘an alternation many times re- 
peated of small beds of a compact and grey-black limestone, 
and a nearly black limestone mixed with clay slate thickly 
studded with crystals of garnets and staurotides. Both the 
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one and the other of these rocks contain a considerable num- 
ber of beleinuites transformed into while calcareous spar, but 
of which the general forms and alveoli are nevertheless very 
visible, and can leave no doubt as to the nature of the fossils. 
As these limestone beds are the prolongation of those in wliich 
the gypsum of the Val Canaria is found, and as these are the 
same with those in which the dolomite of Campo Longo oc- 
curs, we can assure ourselves that all the curious mineralogical 
phaenomena of the St. Gothard have been introduced into beds 
contemporaneous either with the oolite series or the green- 
sand.” Now when such important changes as those noticed 
by my friend M. Elie de Beaumont can be fairly traced, what 
may we not expect to find in the sequel, when geologists shall 
cease to be contented with relerring a particular mineralogical 
structure to the old divisions transition and primitive, of which 
the former seems only to have been created as a geological 
trap. 

Unstratified Rocks. — This great natural division is one 
of considerable importance in the history of our globe. To 
the rocks composing it, and the forces which threw them up, 
may be attributed the dislocations and fractures in the strati- 
fied rocks every where so common, and in many instances 
their elevations into lofty mountain ranges. In many of the 
great chains the trap rocks are visible along their line of ele- 
vation, as was first observed by M. Von Buch in the Alps, — on 
the southern side of which they arc expost^d at intervals; and 
it is on this side that there is so much dolomite in the lime- 
stones. To assert that igneous rocks cannot be present along 
the whole of this line because not every where visible on the 
surface, is like affirming that there is no table beneath a cloth 
spread on it except in the cases where there *inay be a few 
holes. We are too apt in judging of the mass and thickness 
of rocks to com])are them with our own size, and imagine them 
enormous, expressing surprise at tlie immense forces which it 
must have required to raise such masses into mountains ; when 
if they were compared, as they ought to be, with the mass of 
the world, the thickness becomes trifling, the highest moun- 
tains insignificant, and the forces required to raise them com- 
paratively small. 

That granitic, trappean, and serpentinous rocks liave exer- 
cised a great influence on the present position of the stratified 
rocks, few geologists will doubt. The igneous origin of the 
two former is also very gent/ally admitted; but though the 
third is not so generally referred to that origin, I know not 
how we can deny that it was produced by a cause somewhat 

similar 
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similar to that vvliich jnodiiced the others, when we consider 
its mode of occurrence, more particularly in the Aljis and in 
Italy. 

I’he geological dates of the elevations of mountains is a most 
important subject, and one on which M. Klie tie Beaumont 
read a very iiUevesting i>a})er, in June last, before tlie Institute 
of France’*'. His recent observations have tended to confirm 
his previous remarks on four of thes epochs. 1st. That the 
Ezgeberge, the Cote d’Or, &c. have been ehwated between tlie 
epoch of the Jura limestone and the green-sand aiul chalk. 
(Groups 5 and 4 of the annexed Table.) 2iid. That the Py- 
renees and Ai)eniiincs were thrown up between the epoch of 
the chalk and tertiary rocks (Groups 4 and 3). 3rd. '^I'hat 
the Western Alps were raised between the tertiary epoch and 
the first ‘‘terrains de transport” (Groups 3 and 2). 4tli. 'Tljat 
still later, there was an elevation of mountains, in which were 
coin})risetl some in Provence, the Central Al})s, &c. 

flow far the ioneons rocks have been connected with these 

r5 ^ 

pluenoniena remains to be seen; but, as before slated, it is by 
no means fair to iiil’er that because not seen on the surface 
they do not exist beneatii. Volcanoes, properly so called, 
both existing and extinct, .seem to have exerted a minor in- 
fluence in the elevation of strata compared with tliat exerted 
by the igneous rocks which wore shot up previous to the ac- 
tion of these volcanoes. Elevations of land do however take 
plac(3 apparently from the causes that produce volcanoes; 
and of these the rise of land Jioticed in Chili by Mrs. Maria 
CTraham, in consequence of the earthquake of 1824, is a 
striking example. 

Should the annexed Table succeed in calling the attention 
of geologists to other divisions tlian tliosc made in tlie infancy 
of the science, and grounded on particular tlicorics, one sup- 
posing three great epochs and a transition between the first 
and second of these, another considering rocks divisible into 
two great classes, a primary and secondary, the primary con- 
taining organic remains in its upper part,— my object will, as 1 
before stated, be fully answ^ered. AVe arc yet acquainted with 
so small a portion of the real structure of the earth’s exposed 
surface, that all general classifications of rocks are premature; 
and it seems useless to attempt any others than those which are 
comparatively local, calculated for temporary purposes, and 
of such a nature as not to impede by an assumption of more 
knowledge than we possess, the general advancement of ge- 
ology. 

* 7'he first pari v-f this paper has been puMijjhrrl in tlic Anvaics det Sn~ 
rnres Xofurel/rs for September. 

iV.5. Vol.C. No. 3(S. Dfr,1829. SM (Y,ts- 



450 Mr. De la Beche’s Classification of European Bocks, 


NoTa |.S 

^ c> S'O 
® OTJ 42 fl 

'® .2 e ^ V 
•m2 B U 
►.rt *^3 2 
^ O c .O 3 

SiS-S ^ « 

•c o C B 

« a 2 «« .5 
®^..a ®^ 

•S«S =1 
ssg £3 
3 ns ^ S g 


e u 3.2 
S w . rt-B 

a B (A a 

< pS 2 c « 

oSg .3 

S Ss Si 

I c 3.S C M 

: 42 - a ^ S 

•B r/i fl g — 

I C C3 S <A 

£ •» 0) O. 3 
1 rt M ns rt ’C 


2 a. , 


B <u = £ 
(u j= O 5 

SStS 
2i S i 
-I’S-S 
M S-s 3 
H 


< 

0 

il 

“3 

^ <s 

gravels 
uses ten 

so — «s 

J=*C-3 
^ S g 

-a § 
I’-ra 

•M 0 

st 1 
£•2 1 

PS 

u 

Ft« 

•0 2 

Cl 0 

W B 
g .r« 

® ca 

-2 

V) ^ 

u ja 
® 2 

3 « 

3 B a. 

2 

C) !A •& 

« w . 

2 c X y* 

3 AJ ^ 3 

g| 2 

2 is 3 

|s « 

0 

M 

"s a 

II 

u (m ^ .SS 
£0 0 M 

•§9 S3 

0 

►1 

H 

.S W] 

^ B 

"O 

3 « 2 ® 

^ 0 a ^ 

“i* c= 

^“.2 is y 

2 fc- c S 

◄ 

U 

0 ^ 

'C 

§•5 

2j3 

2 a a C 
.3 3 •- w 

5 rt eSo 
2 > 


« C "-o 
> w: B a 
^ rt Si 
H 


O P< 


SO-t) JS 

C • fl 

J S‘^-8 ^ 
^2S 5 3 

« 2 tio Q 
cn -O <U .« 


■ •»!>* I" 

•b’S.sS I 

« <u B 

rt7?.2 

.^£112 

g 


® I -d 

C2 3 ^ 

2'^ 2 
A c 
O CO 


S 2 

^ j 3 i« O ®3 

S >, Si « 

W P*-l g 3 -JJ 

'b2:s-- b 


42 'oi^ 

£ 7s ® n® 
5 J' W.Pm 

2b4s •* 

5 B B 

-a (u 

E o " 

B a ^ CO 

3 iT 

2 3 2 .- 

2 £ P- B 

<515 


= oO g- 

^5 3 2 
^ B 2^ 

.2 B .S o 

2 C4 *c 

o S ^2 

;>Hc^5 


flUHIXYMlS 



[ 451 ] 


LXIX. AnAbstract of the Characters ^Ochseiiheimer’s 

of' the Lepidoptera of Europe; mth a List of the Species of 
each Genus^ and Reference to one or more of their respec'- 
tive leones. Bp J. G, Children, F.R.S. L. 4* -E. F.L.S. 


[Concluded from page 335.] 

Genus 96. AMPHIDASTS, Ochs.^ Treitsch. 

(Amphidasis, Phigalia, Nyssia, Duponchel.) 
Amphidasis, Biston, Stephens. 

Antenncc bipectinated in the males, simple in the females; 
the apex sometimes naked. — Wings strong, generally of a 
whitish-gray colour, with dark, indistinct bands, and coarse 
dots; females occasionally apterous.— short, and 
pointed in the males; in the females stout, conical; thorax 
broad, hairy. 

Species. Icon. 

1. KmpJietularia^ Linn.* f Hubn.Geom.tab.33.|f.l73.(foem.) 

2. — Prodromaria^ Fab.*t Hubn.Geom.tab.33.f.l72.(mas,) 

3. — Hirtaria^ Linn.* f Hiibn.Geom. tab. 33. f.l 75.(mas.) 

4. — Pilosaria^ Hiibn.j § ...HubihGeom. tab.34.f.l76.(mas.) 

^ Biston, Stephens, 

t Amphidasis, Duponchel. — ** Antenna: pectinated in the males, simple 
in the females. Terminal margin of the wings simple or entire. — Thorax 
broad, woolly. — fVwgs thick and small in proportion to the body. — Head 
sunk beneath the thorax. — Abdomen large, conical. — Maxilla: none, or 
scarcely discernible.— winged. — Larva long, cylindrical, tubercu- 
lar; head flat, more or less emarginatc on the upper part. — Ptijja naked, in 
the earth.” — Duponchel, Lep, dc France, tom, vii. pari, ii. p. 268. Except 
that the larvae are decided loopers, the three species included in this genus 
by M. Duponchel, might be taken for Bombyces, which, in their perfect 
state, they very much resemble; they differ from them, however, by the 
antennae of the females being entirely filiform, whereas in the Bombyces 
they are always slightly pectinated, or dliated. 
t Amphidasis, Stephens. 

$ Phigalia, Duponchel. — Antenna: pectinated in the males, ciliated in 
the females. — Terminal margin of the wings simple. — broad, woolly. 
Abdomen slender. — Wings thin, and large in proportion to the body. — Palpi 
velvety, not projecting beyond the forehead. — Maxilla: none, or scarcely 
discernible. — jPc77ia/c5 apterous. — cylindrical, of equal size thiough- 
out, with a few short hairs; head hemispherical; a bifid tubercle on the 
eleventh segment. — Pupa naked, in the earth.” — Duponch, I, c, p. 296. 
Duponchel has formed this genus on the single species, pilosaria, which dif- 
fers from his Amphidascs and Nyssim, by its slender abdomen, and propor- 
tionately wider and thinner wings ; and also from the former by the female 
being apterous. 
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A Mv. Children’s uibstract of the Characters of 

Species, Icon. 

5*hm\i.Alpinaria^ HiibiV^ Hiibn.Geom. tab. 34*. f. 178.(inas. 

tab. 99. f. 513. (fom.) 

Q.—IJispidaria^ Fab.f* ...Hiibn. Geom.tab.3kf. 177. (mas.) 
7. — Pomonaria^ Ulibn.f ...Ilubn.Geom. tab. 34. f 180.(mas.) 

S. — Zonaria^ Hubii.f Hiibn.Geom. tab.34. f.l79. (mas.) 

tab. 99. f. 511. (feem.) 

^ Genus 97. PSODOS, Or//^., Treitsch. 

(PsoDOS, Duponchel. Psycophora, Kirby, Stejdieiis.) 

Palpi very haix'y, projecting beyond the forehead. — Maxillce 
long. Ground-colour of the xoings and body black, or very 
clark ; the latter slightly hairy, and slender. 

Species. Icon. 

X^V^o.Alpinaia^ Hiibn.:]: § Hiibn.Geom. t?ib.38. f, 197. (mas.) 

2. — Torvaria^ Hiibn Flubii. Geom. tab. 71. f. 366. 367. 

(mas.) 368. 369. ^f'^jrn.) 

3. — -Horridaria^ l^ab Hiibn. Gcom.tab.GO.f. 312. (liem.) 

4. — Vcnctaria, ITiibn Hiibn.Geom. tab.64.f, 329. (mas.) 

5. — Tnpidaria, Hiil)n.§ ...Hiibn. (ieom.lab.66. f313.(laMii.) 

Genus 98. FIDONIA, Ochs\, TicitscL 

(FiDOiVIA, Ligia, Strknia, Halia, Nuaieuaria, Hibeunia, 
Huponchel. 

Fidonia, Bopalus, Anisopte uvx, Lampetia, Graimmato- 
PHORA, Azinepiiora, Ckeimatori V, Hercyna, Hyria, 
Stephens, 

Bupalus, Speranza, Curtis, 

JVhigs entire, rounded; sprinkled with dark, minute specks, 
like dust. — Body slender ; back narrow. — harva stout in 
proportion to its length, with generally bright coloured 
dorsal and lateral stripes. — Metamorphosis in a tliin web, on 
the ground, or at a small depth below the surface. 

^ Nyssia, Duponchcl . — Anienufn pectinated in the maleti, simple in tlie 
females.— 3'erniinul margin of the wings sini{)Ie. — Thorax broad, woolly. — 
Wlng^i thick and small in proportion to the body . — Head sunk beneath the 
thorax . — Abdomen large, conical. velvety, not projecting beyond 
the forehead. — Maxilla^, wholly, or iieariy wanting. — Z'V.7«r///:'.y apterous. — 
Larva cylindrical, ‘.lightly attenuated at each end, sometimes smooth, some- 
times with little tubercles, each cravdiiga single hair; /vrm/ hemispherical. — 
Pupa naked, in the earth.’* — IJuponch. 1. r. p. 2.S.3. 'Phe Nsssiue arc di- 
stinguished from tlic Amphidascs (which they very miuh resemble), not 
only by the females being aj)ternns, but also by tlic hcmis])lierical bead of 
the larvie. which live also cxcliis.vciy on trees ; whereas the larvae of the 
latter feed, apparently, in prefertnee on herbaceous j)Iants. 
f Am?hida 3I8, Stephens. J Psonos eqncstrata, Duponchcl. 

} PiYCOPiioRA, Stephens. 
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Species. Icon. 

1. Fxd.Cebraria^ Hiibn Hiibn.Geom.tab.24. f. 129. (mas.) 

2. — Ilcpararia^ Hiibn. Hiibn. Geom. tab. 1 1. f. 58. (mas.) 

3. — Pinetariaj Hiibn Hiibn.Geom. tab.24.f.l30.(focm.) 

tab. 100. f. 516. 517. (mas.) 

4. — Auroraria^ Hiibn.*.. ..Hiibn. Geoin.tab. 12. f. 63. (mas.) 

5. — Indigenaria, Treitsch. Hiibn.Geom. tab.91. f.l68.(f*ocm.) 

6. — Spariiaria, Hiibn Hiibn.Geom. tab. 22. f.l 16.(mas.) 

7. — Conspicuaria^ Hiibn.f Hiibn. Geom. tab. 22. f. 117. 118. 

(ma*^.) 

8. — Piniaria^ Linn.| Hiibn. Geom. tab. 22. f. 119. 120. 

(mas.) lab. 91. f. 469. 470. 
(lecm.) 

9. — Divcrsata^ Treitsch... Hiibn.Geom. tab.39.f. 202. (fcem.) 

10. — Joiirdanaria^l^xeki^oXu^ Aw. de la Soc. Linn, de Paris, v. 

tab. xi. f. h — n. 

1 1. — Pcnnigcraria^ Hiibn. ..Hiibn.Geom. tab. 70. f.363.(mas.) 

12. — Plumhtarici^ IIiil)n.||. .Hiibn. Geom. tab. 24. f. 127. (mas.) 

13. — Concordaria^ Hiibn.... Hiibn. Geom. tab,24. f.l26.(mas.) 

tab. 100. f.518. 519. (term.) 

14. — Murinaria^ Fab... Hiibn. Geon:;^ tab. 21. f.l 15.(mas.) 

tab. 25. f 134. (foem.) 

15. — Atomaria^ Linn,^ TIubn.Geom. tab. 25.f 136.(fa'm.) 

16. — Glarcaria^ Hubn Hiibn.Geom. tab. 25.f 131. (mas.) 

n.—Clalhrata^ Linn.'* ^ Hiibn.Geom. tab.25.f 132. (liem.) 

* Hyhia, Stephens. 

't' Si>i UANZA, (hinis . — Antenuer setaceous, with niinieroiis oblon" joints, 
each joint, in the* males, prod iicing two ciliated branches: simple in the 
Icniales and ciliated iKiieatli. — slender, nearly as lontr as the an- 
tenme. — Lnhinl palpi porrected nearly horizontally, tliickly clothed with 
scales. — IFif/irs, the superior of the jnale, with a small protuberance on the 
upper side, near the base, — i/er/d small; abdomen slender. — Le^s long . — 
Curtis (Extract). — Type of the genus, Sp. splcaria, Curtis, Erit. Ent. v. pi. 
225. (mas. ct ((Cin.) 

J 13i;rAi,rs, Stephens. 

§ J.icjA, J}ii[)onclicl. — Upper wings narrow. — Head surmounted by a 
tnfl of hairs terminating in a point. — Vaipi short, obtuse. — Ma.ri//re nearly 
o])solctc. — Antenna’f in tlie males, very pliiinose.” — Dnponch. I.ep. de Fran, 
tom. vii. pari, ii. p. 107. 

II l^hnoNJA, Duponchel. — “All four wings sprinkled with dots more or 
less minute, forming by their union more or less distinct bands. — Palpi 
slu>rt, often covert;d with long scales. — Maxilla: short, or obsolete.— dw- 
ienna: very plumose in the males of the principal s[)ecics.” — Duponclt. Lep. 
dc France^ tom, vii. I, c, supra^ p. 107. 

If EinoMA, Stephens. 

* IJi'jicYNA, Stephens, 

** Sthknia, Diiponchcl. — “ All four wings markeil witli longitudinal and 
transverse lines, or reticulated.— /V/Ji very short. — MaAiHu- rather long.** 
— Duponch, I, c, supra, p. 112. 
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IS.YiA Dilectaria^ Hiibn Hiibn. Geom. tab. 8. f. 39.(mas.) 

19. — Cararia^ Hiibn Hiibn. Geom. tab. 8. f. 38. (fcem.) 

20. — Immorata^ Linn Hiibn. Geom. tab. 25.f.l33.(mas.) 

21. — Favillaccaria^ Hubn.*HUbn.Geom. tab. 26. f. 1 39.(mas.) 

Curtis, Brit. Ent. i. pi. 33. c? et $ . 

22. — Consjpersaria^ Fab Hubn.Geom. tab. 26. f.l38.(mas.) 

23. — Wavariay Linii.f J Hubn.Geom. tab. 1 1. f. 55. (fcem.) 

24. — Cajprcolaria^ Fab Hiibn.Geom.tab. 39. f. 204.(mas.) 

f. 205. (foem.) 

25. — Plumaria^ Hubn Hiibn.Geom. tab. 23. f.l24.(mas.) 

26. — Pulveraria^ Linn.§ ||.. .Hiibn.Geom. tab. 39.f.203.(fbem.) 

27. — Aiirantiaria^ Hiibn. f..Hiibn.Geom.tab.35.f.l84. (mas.) 

28. — Progemmaria^ Hiibn.f Hubn.Geom. tab. 35. f.l 83.(mas.) 

29. — Defoliaria^ Linn.^ ^....Hiibn.Geom. tab. 35.f. 182.(mas.) 

tab. 99. f. 510. /'fern.) 

30. — Aceraria^ Hiibn...... ...Hiibn.Geom. tab. 35. ill 85. (mas.) 

tab. 99. f. 514. (fa'm.) 

31. — Fumidaria^ Hiibn Hiibn. Geom. tab. 101. t\ 520. 

521. (mas.) 

32. — Bajaria, HiibiH.... ••••Hiibn. Geom. tab. 37. f.l94.(mas.) 

33. — Leucopjicjcaria^ Hiibn.*’ Hiibn.Geom. tab. 37.f.l95.(mas.) 

34. — jEscularia^ Hiibn. *’.•.. Hiibn.Geom. tab.36.fll89. (mas.) 

35. — Rupicapraria, Hiibn.<= Hiibn.Geom. tab. 42. f.222.(mas.) 

* Bupalus, Stephens. Curtis . — Antenmv setaceous, bipectinated in 
the males . — MaxilUe short, rather broad and flat . — Labial imipi slightly 
hirsute, shorter than the head, scarcely projecting beyond the eyes. — IVi/igs 
not angular, nor indented i very much deflexed when at rest . — Body slen- 
der.” — Curtis, Brit, Ent, i. pi. 33. (Extract.) 
t Grammatopiiora, Stephens. 

j Halta, Duponcliel. — “All four pulverulent; the superior 

marked on the anterior margin with three or four spots, from each of which 
springs an indistinct line . — Palpi scarcely projecting beyond the forehead. 
— MaxillcB long.” — Ihiponch, I, c, supra, p. 1 OJ. 

Azinkphoha, Stephens. 

]| Numeria, Duponchel. — “All four win^s pulverulent, with a trans- 
verse band on the middle of the upper . — Palpi acuminated, and some- 
what projecting beyond the forehead . — MaxUtoi short.” — l)wimicfi,l. c, 
supra, p. lOJ. 

f Lampetia, Stephens. 

“ Hibfrnia, Duponchel. — “ Upper wings more coloured than the lower. 
— Palpi very short, not projecting as far forward as the forehead. -MnxiUxs 
none or obsolete . — Legs very long. — Females apterous, or with only the 
rudiments of wings.*' — Dnpomh. I, c, supra, p. 106. 

^ Anisopteryx, Stephens. * Cheimatobia, Stephens. 
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Genus 99. CHESIAS, Ochs.^ Treitsch. 

(Chesias, Duponchel. 

CnEsiAS, Pachycnemia, Stephens. 
Lobophora, Stephens, Curtis.) 

Upper mngs elliptical or lanceolate ; lons)er oval. — Palpi long, 
depressed. — Maxillae long. 

Species. Icon. 

l.Ch.Spartiata^ Fab.* Hiibn.Geom. tab.36. f.l87.(mas.) 

9,.—Poli)commata^ Hiibn.f Hiibn.Geom. tab.36. f.l90.(foem.) 

Curtis. Brit. Ent. ii. pi. 81. 

3. — Variata^ Hubri Hiibn.Geom. tab. 57.f. 293. (mas.) 

tab. 73. f. 380. (foem.) var. 

4. — Jiiniperata^ Linn HUbn.Geom. tab. 57. f.294. (mas.) 

5. — Oheliscata^ Hiibn Hiibn. Geom. tab.57. f.296.(mas.) 

6. — Obliquata^ Hiibn Hiibn.Geom. tab.43. f.225.(f()em.) 

tab. 82. f. 423. (mas.) 

7. — Hippocastanata^\i^h.X\l^hii.Goom.iah. 36.f.l86.(mas.) 

Genus 100. CABER A, Oclis.<, Treitsch. 

(Cabera, Ephyra, Duponchel. 

Cabera, Cyclophora, Stephens.) 

All the mngs pulverulent, or spotted with multitudes of mi- 
nute dots, and traversed by from two to four bands. — 
Palpi scarcely projecting beyond the forehead. — Maxillae 
long. 

Species. Icon. 

1. Cab.Pwsarm, Linn.§ Hiibn. Geom. tab. 17. f. 8 7. (foem.) 

2. — Exanlliemaria^ Esper.jHiibn. Geom.tab. 17. f-88. (mas. 

tab. 98. f. 506. (foem.) 

3. — Strigillaria^ Hiibn. ||... Hiibn.Geom. lab.23.f.l25.(foem.) 

4. — Onoraria, Hiibn. ......Hubn. Geom. tab. 18. f.93.(rcem.) 

5. — Punctaria^ Linn.^l Esper.Schm. v. th. tab. vi. f. 5 — 7. 

tab. vii. f. 1. 2. 

6. — Poraria^ Treitsch .f.... Hiibn. Geom. tab. 13.f.67. (mas.) 

7. — Omicronaria^ Hiibn.^.. Hiibn.Geom. tab. 13. f. 65.(mas.) 

8. — Ocellaria^ Hiibn.^ Hiibn.Geom. tab. 13. f.64. (mas.) 

* Chesias, Duponchel, Stephens, 

t LoBorHOftA, Stephens, Curtis.—" Afitenncs rather short, setaceous. — 
Maxilla: not very long . — Labial palpi short, distant, incurved, thickly co- 
vered with scales . — Wvigs entire, extended horizontally when at rest ; up- 
per long, somewhat lanceolate ; lower small in the males, with a lobe at- 
tached at the base of the abdominal margin . — Head small . — Abdomen and 
legs slender.’*— Brit. Ent. l.c. supra^ (Extract.) 

J Pachycnemia, Stephens. J Cabeiia, Stephens. 

II Cabeka, Duponchel. II Cyclophora, Stephens. 

9. Cab. 
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Linn.* fHiibn. Gconi. tab. 13. f. 6G.(inas.) 

10. — Orbiculariay Hubn.*...Hiibn. Gcom. tab. 12. f.60.(nias.) 

11. — Pupillaria^ Hiibn Hiibn. Georn. tab. 1 3. f. 69. (mas.) 

12. — Gyraria^ Hiibn Hiibn.Geoin. tab.84. f.434.(mas.) 

13. — Trilinearia^ Bork.* ...Hiibn. Geom. tab. 13. f.68. (fa3m.)^ 

Genus 101. ACID ALIA, Treitsch. 

(Acidalia, Amathia, Larentia, Duponchel. 

HEJMEIlOrniLA, YpSIPETES, PhIBALA1*1'ERYX, SCOTOSIA, 
Tripjiosa, Cheimatobia, Lobopjiora, Emmelesia, Pty- 
CHOPODA, Stephens.) 

All the mugs marked with numerous undulated, transverse 
parallel lines. — Larva short, stout; generally of a green 
colour, with pale, longitudinal lines, or reddish streaks: 
segments of the botly, distinct. — Metanurphosis subter- 
ranean. 

Species. Icon. 

\,PLQ\A.Ocfirearia^ Hiibn. .*Hiibn.Geoni. tab.20.f. 110.(mas.) 

2. — llufaria^ Hiibn.... Hiibn. Geom. tab. 21. k 1 12. (mas.) 

3. — Rubricaria^ Hiibn Hiibn.Geoin. tab.2l. f.l 1 l.(fann.) 

tab. 94. f. 487. (mas.) 

4. — Pygmeearia^ Hiibn liiibn.Geom. tab.65.f.335. (mas.) 

f. 336. (femn.) 

5. — Vittaria^ Hiibn.... Hiibn.Geoin. tab. 83. f.429.(mas.) 

6. — Pusillaria^ Hiibn Hiibn.Gcom. lab. 19. f. 99.(l‘oDm.) 

7. — Decolorata^ Hiibn.J ...Hiibn.Geoin. tab.47. f.243.(f(jem.) 

S.^^Albulata^ Hiibn Hiibn.Geoin. tab.50.f.257.(f(nni.) 

9. — Sylvata^ Hiibn ....Hiibn.Geoin. tab.44.f.231.(lcrm.) 

1 0. — Luieata^ Fab H iibn. Geom. tab. 1 9. f. 1 03. ( faan . ) 

1 1. — AlpestratOj Hiibn Hiibn.Geoin. tab.62.f. 320. (focin.) 

12. — Scabraria^ Hiibn Hiibn.Geom. tab.44.f.229.(nias.) 

13. — Elulata, Hubn.§ Hiibn.Gcom. tab. 43. f.224.(mas.) 

tab. 74. f. 385. (fann.) 

14. — Impluviata^ Hiibn.J ...Hiibn.Geoin. tab. 43. f.223.(mas.) 

15. — Brumata^ Linn. || Hiibn.Gcom. tab.37. f. 191. (mas.) 

tab. 99. f. 509. (foem.) 

16. — Dilutata^ Hiibn.. ......Hiibn.Geoin. tab. 36. f.l88. (mas.) 

17. — Lobulaia^ Hiibn Hiibn.Geom. tab. 70. f.362.(mas.) 

* Cyclophora, Stephens. 

f Ephyra, Duponchel. — “Base of all the pulverulent, with a trans- 

verse line, and an ornicron, more or less accurately defined, on tlic centre 
of the disc, in most of the species . — Palpi slender, very much inclined, 
and not projecting beyond the forehead . — Maxdlw long.” — Dupovch, Lep. 
de Frajice, tom, vii. part. ii. p. lOS. J Emmemisia, Stqiluins. 

Ypsit'Etes, Stephens. |j Cheimatobia, Stephens. 

18. Acid. 
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l^^kcxdJtupeitrata^ Fab. ...Hiibn.Gcom. tab.37.f. 192.(mas.) 

19. — Candidata^ Borkh HUbn.Geom. tab.l9. f.l()l.(ranTi.) 

20. — Osseata^ Fab.* HUbn.Geom. tab. 19.f.l02.(fom.) 

21. — Pallidaria^ Hubn, HUbn.Geom. tab. 18. f. 96. (mas.) 

^ 22 . — Strigariaj Hiibn.f .HUbn.Geom. tab. 18. f. 98. (mas.) 

23. — Byssinata^ Treitsch.J 

24. — Sericeata^ HUbn HUbn.Geom. tab. 78.f.404.(mas.) 

25. — Hexapterata^ Fab.J ....HUbn.Geom. tab. 44. f.232.(mas.) 

26. — Sexalata^ Bork.|| HUbn.Geom. tab.44. f. 228. (mas.) 

27. — Rividata, Hubn HUbn.Geom.tab.50. f. 259.(mas.) 

28. — Blandiata^ Hubn HUbn.Geom. tab. 50. f.258.(mas.) 

29. — BtisCicatay Fab HUbn.Geom. tab. 46. f.241.(mas.) 

30. — Filicata^ HUbn HUbn.Geom. tab.46. f.238.(fa3m.) 

31. — Salicaria^ Treitsch. . . .HUbn.Geom. tab.53. f.273.(mas.) 

32. — Scripturata^ Hubn. . . .HUbn.Geom. tab.53. f.274.(mas.) 

33. — Coraciata^ Hubn HUbn.Geom. lab.54. f. 278.(fGDm.) 

34. — Frustatd^ Treitsch.lf 

35. — Viretatay Hubn HUbn.Geom. tab. 44. f.230.(mas.) 

36. — BiguatOy Hubn HUbn.Geom. tab.69.f.358.(f(xm.) 

37. — Uiidulaiay HUbii HUbn.Geom. tab. 51.f.262.(foem.) 

tab. 85. f. 436. (mas.) 

38. — Vetulatay Hubn.**. ...HUbn.Geom. tab.51. f.263.(mas.) 

39. — Flivoiatay Hubn Hubn. Geom. tab.54. f.280.(fGBm.) 

f. 281. (mas.) 

40. — Bilineatay Linn HUbn.Geom. tab.51. f. 264.(foem.) 

4 1 . — Bistrigaidy T reitsch .f f 

42. — PolygramviatUy Hubn. HUbn,Geom.tab.54.f.277. (mas.) 

43. — Lignatay HUbn HUbn.Geom. tab.52. t’.270. (feem.) 

44. — TermtUy Hubn.fJ. . . .HUbn.Geom. tab.52. f. 268. (mas.) 

tab. 87. f. 448. (focm.) 

• Ptychopoda, Stephens. 

t Acidalia, Duponchel. — All the wings traversed by parallel lines, 
sometimes straight, sometimes wavy or sinuated, and varying from three to 
five, on an uniform ground colour, A point in the middle of each wing, 
on most species . — Palpi very short. — MaanU<c long . — Antcnnai ciliated in 
the males.’^ — Duponch, Lep, de France, tom, vii. part. ii. p. 108. 

J Acid, alis albo flavicantibus, strigis obscurioribus. — Ochs, Treitsch, vi. 
part, V. p. 36. 5 Lobophoha, Stephens. 

II Amathia, Duponchel. — “ Upper wings only traversed by very nu- 
merous parallel, wavy lines, separated by bands . — Palpi very short. — 
MaxUl<B long . — Lower wings of the males, in many species, with an appen- 
dage resembling a third pair of rudimentary wings, near their base, on the 
inner side.” — JJuponch, 1. c, p. 112. 

H Acid, alis anticis fusco virescentibus, fascia obsoleta alba, strigisque 
obscurioribus; posticis cinereis.— OcA^. Treitsch, I, c, p. 50. 

** ScoTosiA, Stephens. 

tt Acid, alis anticis albido fcrnigineis, strigis dentatis fuscis ; posticis 
flavido ferrugineis, linea dentatafusca in medio. — Ochs, Treitsch, vi. part, v. 
p. 59. JJ PHiBAr.APTrRYX, Stephens. 

N. S. Vol. G. No. 3G. Dec. 1829. S N 
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4t5.Kc\A.AqHata^ Hiibn. . . .Hiibn.Geom. tab.79.f.410.(fc]em.) 

46. — Peirificaria^ Hiib. . ^Hiibn.Geom. tab.52. f. 267.(nias.) 

47. — Vitalbata^ Hiibn Hiibn.Geom. tab.52. f.269.(mas,) 

48. — Rhamnata^ Fab Hiibn.Geom. tab. 52. f. 271. (mas.) 

tab. 77. f. 400. (focm.) « 

49. — Duhitata, Linn.f . . . .Hiibn.Geom. tab.51. f.265.(fcem.) 

50. — Ccrtata^ Hiibn Hiibn.Geom. tab.51. f.266. (mas.) 

Genus 102. LARENTIA, Ochs,^ Treitsch, 

(Eubolia, Anaitis, Duponchel. 

Larentia, Aplocera, Eupithecia, Stephens. 
Eupithecia, Curtis.) 

Anierioi' ijoings^ like those of the preceding genus, with wav}^, 
transverse lines, and frequently a dark transverse band near 
the centre of t)ie disc. — Larva short, stout, rugose, usually 
of a greenish colour, with spots or stripes. — Metamorphosis 
subterranean. 

Species. Icon. 

1. La.Cf?mw^3!m,Treitsch.:|:Hiibn.Geom. tab. 62. f.318.(foem.) 

2. — Mensuraria^ Treitsch. jHiibn.Gcora. tab. 37. f. 193. (mas.) 

3. — Badiataj Hiibn Hiibn.Geom. tab,56.f.291.(mas.) 

4. — Plagiata^ Linn.|| Hiibn.Geom. tab.42.f.220.(fa)m.) 

5. —Cassiataj Treitsch.lf 

S.—Sororiata, Hiibn Hiibn. Geom. tab.68.f.355. (mas.) 

7. — Bijmnetaria, Fab. .. .Hiibn.Geom. tab.53. f.276. (mas.) 

8. — Cccsiata, Hiibn Hiibn.Geom. tab.53. 1.275. (mas.) 

9 — Sertata, Hiibn Hiibn.Geom. tab.95.f.489. (mas.) 

10. — Flavicinctatay Hubn....Hubn.Geom. tab.68.f.354. (foem.) 

11. — Molluginata^ Hiibn. . .Hiibn.Geom. tab.71.f.371.(fcem.) 

12. — Psittacata^ Rab Hiibn.Geom. tab.43.f.227. (mas.) 

13. — Cyanata^ Hiibn Hiibn.Geom. tab.62.f.319. (mas.) 

* Hemeroi’hila, Stephens. 

t Triphosa, Stephens.— L arentia, Duponchel.— All the wings tra- 
versed by a great number of parallel lines, wavy, angular, or indented, 
and more distinct on the iijyper than on the lowcu — Valpi long, projecting 
beyond the forehead. — Maxilla: long .” — Bupmclu Lep» dc France, lorn. vii. 
part. ii. p, 1 1 1 . 

J Larentia, Stephens. § Eubolia, Duponchel. — “ Upper whigs with 
a central transverse band, composed of several pnrallcl lines, more or less 
undulated . — Palpi long, and pointed. — Maxilla: \ov\g*'—Duponch, Lep.de 
Fran. torn. Vd.part. ii. p. 109. 

|| Aplocera, Stephens. — Anaitis, Duponchel. — Upper mngs only 
traversed by a great number of ang’dar, parallel lines, divided into bands 
of three lines each . — Forehead very prominent, but the palpi nevertheless 
projecting beyond it . — MaxUke short.” — Duponck. /. r. p. 1 11. 

Lar. alis anticis grisco glaucescentibus, (asciis duabus intcrriiptis fusco 
ferrugineis y posticis griseo albidis.— Treitsch. vi. part. ii. p. 85. 

14. La. 
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lAiXiVuItectangulata^ Linn.* Hubn.Geoin. tab,45. f.255. foem.) 

tab. 72. f. 372. (mas.) 

15. — Isogrammata^ Treftscb.f 

16. — Cydoniata^ Borkh. . . .R6seI,Ins.i.th.3.cl.tab.viii. f. 1 — 3. 

^ 17. — Inturhata^ ITiibn Hubn.Geom.tab.90.f.461. (fccrn.) 

18. — Valcnanata^ HUbn. . .Hiibn.Geora. tab.76. f.395.(nias.) 

19. — Rcsiduata^ Hiibn. . . . Hubn.Geoin. tab.91.f. 467. (finm.) 

20. — Mimitata^ Hiibn Hiibn.Geom. tab.88.f.454.(tcern.) 

21. — AustcratOj Hiibn Hiibn.Geom. tab.89. f.457. (mas.) 

22. — SaiyratUj Hiibn Hiibn.Geom. tab.85.f.439. (mas.) 

2S,—Siihnointaj Hiibn Hiibn.Geom. tab.89.f.458. (foem.) 

24. — Strobilata^ Hiibn. <. . . .Hiibn.Geom. tab.87. f.449. (mas.) 

450. (fix'm.) 

25. — Sobrinata^ Hiibn Hiibn.Geom. tab.90. f.465.(mas.) 

26. — Subumbrata^ Hiibn. . . .Hiibn.Geom. tab.45.f.233.(fcem.) 

27. — (Xrydaia^, Treilsch4 

28. — Pimjnncllata^ Hiibn. -Hiibn.Geom. tab. 86.f.443.(nias.) 

444. (foem.) 

29. — Exiguata^ Hiibn Hiibn.Geom. tab. 73. f.379.(focm.) 

30. — Consignata^ Hiibn. . . .Hiibn.Geom. tab.47.f.245.(focm.) 

31. — Pusillata^ Fab Hiibn.Geom. tab.73.f.378.(foem.) 

32. — Ilospitata^ Treitsch. . .Hiibn.Geom. tab.45. f.236. (mas.) 

33. — Linariaiaj Fab. J . . . .Hiibn.Geom. tab.46. f.242.(mas.) 

Curtis. Brit. Ent.ii. pi. 64. 

34. — Irrigiiatcij Hiibn Hiibn.Geom, tab.77.f.397. (mas.) 

35. — Lmotata, Hiibn Hiibn.Geom. tab.86.f.44l. (mas.) 

442. (foem.) 

36. — Centaureataj Fab Hiibn.Geom. tab, 46. f. 240. (mas.) 

tab. 88, f. 452. (foem.) 

37. — SucccnUa'iata^ Linn. ...Hiibn. Geoin. tab.89. f. 459.(foem.) 

38. — Denticulata^ Treitsch.|| 

39. — Sparsata, Hubn Hiibn.Gcom.tab. 77. f. 398. (foem.) 

40. — PyginceatUy Hubn Hiibn.Geom.tab. 45. i‘. 234. (fa)m.) 

41. — Nanata^ Hubn Hubn.Geom.tab. 75. f. 387. (mas.) 

* Eupitiiecia, Stephens. 

, t bar. alls cincrco fuscisjlineisundatoalbiilis. — Ochs. Trcitsch.Lc. p. 100. 

J Lar. alis anticis fuscis, area fcrriijiinea, puncto medio in'gm, s-trigis ob- 
soletis albiclis; posticis cinereis, strigis intcrriiptis albidis. — Ochs. Trvitsek. 

1. c. p. 114. 

§ EuriTiiEciA, Curtis . — Antennw alike in both sexes, rather long, se- 
taceous . — MaiiUcG as long as the antennse, slender. — Palpi projecting 
obliquely, like a beak, beyond the head, thickly covered with long and 
broad scales. — Wings entire, horizontal when at rest, superior long, some- 
what lanceolate . — Abdomen short, slender.— Legs rather slender.” — (Ex- 
tract.) Cur/is /. c. supra, 

II Lar. alis albis, limbo strigisque obsoletis fusccscentibus, puncto medio 
nigro. — Ochs, Trcitsch. \\,part ii. p. 132. 

3 N 2 'l'2.La. 
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42. La. Caliginata^ Treitsch.* 

43. — Venosata^ Fab Hubn.Geoni.tab.47.f. 244.(focm.) 

Genus 103. CIDARIA, Ochs,^ Treitsch. 

(Ci DARIA, Melanippe, Duponchcl. 

CiDARiA, Harpalic£:, Electra, Emmelesxa, Stephens.) 

Wings superior with a dark coloured, transverse band, across 
the centre of the disc, with its external margin angular. — 
Larva short, thick, each segment with angular spots, the 
angle pointing towards the head. — Metamorphosis in a slight 
web, amongst leaves on the ground, or beneath the surface. 

Species. Icon. 

1. Ci.Pro/J 24 «^warm,Treitsch.Hubn.Geom. tab.55. f.286.(fGem,) 

2. — Aptaia^ Hubn Hiibn.Geoni. tab.67. f.349.(fa'm.) 

3. — Minorata^ Treitsch.f 

4. — Graphata^ Treitsch.:^ 

5. — Q«a:^rj/a5afl:rzar,Linn.§Hubn.Geom. tab.55. f.284.(focm.) 

6. — jfem/gar/a, Wien. Verz. Hiibn.Geoni. tab.55.f.258. 

tab. 89. f. 460. (foem.) (mas.) 

7. — Ligustrariay Hiibn. . .Hiibn.Geoni. tab.55. f.282.(foem) 
6 . — Ocellata^ Linn.. ........ Hiibn. Georn. tab.48. f 252.(fa'rn.) 

9,'-‘Galiaia^ HUbn Hiibn, Geom. tab. 53. f.272.(mas.) 

10. — Olivaria^ Treitsch. ...Hubn.Geom,tab.59. f.307.(fa}m.) 

11. — Miaria^ Bork .....Hiibn.Geom. tab.57.f.292.(fcem.) 

12. — Tophaceata^ Hiibn. ...Hiibn.Geom. tab.60. f309.(nias.) 

13. — JEqnata^ Hiibn Hiibn.Geom. tab.68. f.353. (mas.) 

14. — Ncbulata, Treitsch. 1) 

15. — Popidata^ Linn.lf Hiibn.Geom. tab.58. f.300. (mas.) 

16. — Cfienopodiain^ Linn. ...Hiibn. Geom. tab.58. f.299. (mas.) 
n,—Achatinata^ Hiibn. . ..JHiibn. Geom. tab.58. f.301. (mas.) 

18. — Marmorata^ Hiibn, ...Hiibn.Geom. tab. 54. f. 279. (foem.) 

1 9 . — Mceniaria^ Fab Hiibn.Geom. tab.58. f.298.(foem.) 

20. — Fulvata^ Hiibn.® Hiibn.Geom. tab.57. f.297. (mas.) 

♦ Lar. alis plumbeis, atomis, strigisque fuscis.— Oc/w. TrciUch, L c. 
p. 137. 

f Cid. alis albido griseis; anticis fasciis fuscis, albo marginatis, linea ex- 
terna dcnticulata alba, puncto medio nigro. — Ochs. Treitsch. vi. part. ii. 

p. 14.3. 

J Cid. alis cretaceis, atomis strigisque numcrosis angulatis fuscis, puncto 
medio nigro. — Ochs. Treitsch. l.c. p. 144. § Cidauia, Stephens. 

f| Cid. alis cincreo albidis, atomis nigris, fascia media obsolcta. — Otdis. 
Treitsch, /. c. p. 164. ^ Electra, Stephens. 

® CinARiA, Duponchel. — ‘‘ Upper Wiags traversed across the middle of 
the disc hy a more or less wide band, always bent into one or more salient 
angles on the outer side. — I^a/pi projecting beyond the forehead. — MaxiUce 
— Duponch. Lep. de France^ vii. part, ii. p. 111. 

21. Ci. 
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Rpccicfl. Icon. 

2\,C\.Ppropata^ ITiibn Uubn.Geom. lab.63. f-328.(focin.) 

22. — Sagiitata^ Fab Hiibn.Geom. tab. 60. f.310.(foDm.) 

23. — Pijraliafa^ Fab. • « • • . .Hiibn.Geom. tab. 58. f.302. (mas>.) 

24. — l%rivata^ Hiibn Hiibn.Geom, tab.56. f.289.(fcem.) 

25. — Berberata^ Fab. . •• ..Hiibn.Geom. lab.56. f.287. (mas.) 

26. — Rubidata^ Fab. ..... .Hiibn.Geom. tab.56. f.290.(mas.) 

27. — Russata^ Hiibn. ..... .Hiibn.Geom. tab.59. f.305.(foem.) 

28. — Stiffiimata^ Hiibn Hiibn.Geom. tab.59. f.306. (mas.) 

29. — Picata^ Hiibn. .Hiibn.Geom. tab.84. f.435.(foem.) 

30. — Prunata^ Linn .Hiibn.Geom. tab.59. f.304. (mas.) 

31. — Silaceata^ Hiibn. . , • .Hiibn.Geom. tab. 59. f.303.(mas.) 

tab. 93. f.477. 478. (fcem.) 

32. — Reiicidata^ Fab Hiibn.Geom. tab.60. f.308,(fcem.) 

33. — Ruptaia^ Hiibn Hiibn.Geom. tab.57. f.295.(foem.) 


34. — Montanariciy Treitsch. Hiibn.Geom. tab.48. f.248.(foem.) 

35. — Alcheinillata^ Linn.* . .Hiibn.Geom. tab.50. f.261 .(foem.) 

36. — Hastatciy Linn.f . . , . Hiibn.Geom. tab.49. f.256.(foem.) 

37. — Jristatciy Linn. .Hiibn.Geom. tab.49. f.254. (mas.) 

tab. 50. f. 260. (foem.) 

38. — Bivata^ Hiibn, • , . . . .Hiibn.Geom. tab.79.f.409.(fcem.) 

39. — Luctuata^ Hiibn. . . . .Hiibn.Geom, tab.49. f.253.(raas,) 

40. — Turbaria^ Hiibn. . . . .Hiibn.Geom, tab.49. f.255.(foem.) 

Genus 104. ZERENE, OeAs., Treitsch. 

(Meiantiiia, Venilia, Zerene, Couycia, Duponchel. 
Xerene, Cidaria, Hercyna, Abraxas, Bapta, Stephens.) 

Wings superior, with the ground colour nearly white, or yel- 
low, and a more or less interrupted, dark, transverse band. 
— Larva^ thick in proportion to their length; back and 
sides marked with dots and lines ; motion sluggish. — Meta-- 
morphosis in a slight web amongst leaves, or subterranean. 
Species, Icon. 

\.Tj^v.Procellatay Fab.Jf . .Hiibn.Geom. tab. 48. f.251. (foem.) 

2. — Fluctuata^ Linn.|| . . . .Hiibn.Geom. tab.48. f.249.(mas.) 

3. — ^tragulaia^ Hiibn. . .Hiibn.Geom. tab.65. f.337.(foDm.) 

4. — Rubigbiatay Fab. • . • .Hiibn.Geom. tab.48.f.250.(foem.) 

• Emmelesia, Stephens. 

t Melanippe, Duponchel. — "All the wings terminated by a more or Jess 
interrupted band. Last joint of t\iQ palpi very pointed, scarcely projecting 
beyond the forehead. — Maxill<s long.” — Dnponch. Lep. dc France, vii. 
part. ii. p. 1 1 1 . t Xeuene, Stephens. 

§ Melanthia, Duponchel. — " Head, thorax, and base of the upper wings 
of a deeper colour than the rest . — Pafpi very short , — MaxUlce long.”— 
Dupomdi. Lcp. dc France, vii, part, ii. p, 1 11. 

II CiDAKiA, Stephens. 


5. Zer. 
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SJLer.Adiistata^ Fab Hiibn.Geom. tab. 15. f. 75. (mas.) 

6. — Suniata^ Hiibn Hiibn.Geoin. tab.56. f.288.(mas.) 

7. — Alhicillata^ Linn. . • • .Hiibn.Geom. tab. 15. f. 76.(focm.) 

8. — Marginata^ Linn Hiibn.Geom. tab. 15. f. 80. (mas.) 

9. — Maculata^ Fab.*f ... .Hiibn.Geom. tab.25. f.l 55. (mas.) 

10. — Melaiiaria, I^inn Hubn.Geoni. tab. 16. f. 86. (mas.) 

11. — Grossulariala^ Linn.f§Hubn.Geom. tab. 16. f.81. (focm.) 

12. — Ulnianaj Treitsch. . • •Hiibn.Geom. tab. 16. f.85. (foem.) 

tab. 76. f. 391. (mas.) f. 392. 
(foem.) 

13. — Pantaria^ Linn. • . • .Hiibn.Geom. tab. 16. f. 84.(foem.) 

14. — Crihrata^ Treitsch. . . Hiibn.Geom. tab. 16. f. 83. (mas.) 

15. — r<5f;;zmrt^flr,\Vien.Verz.||riubii.Geom. tab. 17. f. 90.(foem.) 

16. — Ziwc/’fl/^ijWien.Vcrz.lllfHubn.Geom. tab.l7.f. 91. (mas.) 

tab. 73. f. 376. (mas.) f. 377. 
(foem.) 

Genus 105. MINOA, Oc//s., Treitsch. 

(MinoAj Cleogenk, Tanagiia, Duponchel. 

Minoa, Stephens.) 

JFingSi both on the upper and under surfaces, of one colour. — 
Larva with the body tapering anteriorly, naked, and gene- 
rally of lively colours ; head small. — Metamorphosis in a 
slight web. Divided into two families. 

Fam. a. — W ith rounded wings. 

Fam. B. — With the anterior wings lanceolate, with faint traces, 
occasionally, of one or two transverse bands. 

Fam. a. Species. Icon. 

1. Min. EiipJiorbiata^ Fab.^Hiibn. Gcom.tab. 15. f. 78. (mas.) 

★ IIercyka, Stephens. 

f Vkniija, Diiponchel.— “ All the sprinkled with little irregular 
spots, both on the upper and under sides, on a light ground-colour, — Pa/pj 
Jong and y i'\\ety, — MaxUla: long.” — Dujmwh. /. c*. p. 110. 

J: Abraxas, Stephens. 

} Zeuenk, Duponchel. — “ All the mn^s traversed across the middle by 
two rows of i i’owded spots, many of which form larger spots by their union. 
— Abdomen punctuated . — Palpi very MaxUlce long, convolute only 

at the extremity.” — Dnponch, Lc. p. 110. 

II BAri’A, Stephens. 

t CoRCYRTA, Duponchel. — “Independent of the rest of the markings, 
which vary with the species, each wm^ has a distinct spot in or near the 
centre of its disc . — Palpi veiy short. — Maxilla; very long.” — Buponch, Lc. 

p. no. 

* Minoa, Duponchel. — All the wings of one colour, both on the upper 
and under sides ; the second wings \ery much rounded. --‘Palpi short. — Max- 
UUb long.” — Buponch, Lc. p. 112. 

2. Min. 
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2. Mm.Lutearia^ Fab,*. . . .Hiibn. Geom.tab.23.f.l21.(nias.) 

3. — Chcerophyllata^ Linn.f|Hubii. Geom.tab. 38.f.l96.(nias.) 
Fam. B. 

4. — GriscatafN imN^vz . . .Hiibn. Geom. tab. 41 .f. 216.(inas.) 

5. — Niveata^ Treitsch. . . .Hiibn. Geom. tab.41.t*.217.(rocm.) 

6. — niiharia^ Hiibn. . . . .Hiibn.Geom. tab. 40.f.207. (ma^..) 


Genus 106. ID.® A, Ochs,^ Treitsch, 

(SioNA, Pellonia, Dosithea, Diiponchel. 
iDiEA, Ptychopoda, Stephens.) 

Obs, M. Diiponchel, whose profound knowledge of the sub- 
ject entitles his remarks to more than common attention 
and respect, says of this genus; — ‘‘prejudiced in favour of 
his ("Freitschke’s) arrangement of the Phalaenidac, I had 
intended to adopt it, unaltered, in this work ; but on ap- 
plying it to my own collection, I found that the Author 
comprehends a host of species, in his genera, wliich do not 
possess the characters assigned respectively to them ; and 
that his nineteenth and last genus, which he calls Idem, is 
comiiosed of species the most incongruous, such as dealbata, 
calabraria, ornataria, &c. : so that one might imagine that 
he has here brought together all those species for which he 
could not find a place in either of his preceding eighteen 
genera, without troubling himself to consider whether or 
not any analogy exists between them. However, with the 
exception of this genus, wdiich ought to be abolished, the 
others appear to rest on solid bases; and J have consequently 
adopted them, but with the restriction, of referring to each, 
those species only which really belong to it.” — As to the 
name ideca, Diiponchel very justly observes that it cannot 
stand, having already been emjiloyed to denote an exotic 
genus of the Papilionuhe. 

All the tivwgswith two or three dusky, somewhat arched, and 
undulated transverse bands, with, generally, between them 
a point or crescent-shaped spot. — Larva veiy thin in pro- 
portion to their length, almost filiform. — Metamorphosis 
subterranean. 

* Cleogene, Diiponchel. — “ All the wings of one colour, sometimes very 
light, sometimes very dark . — Palpi short, velvety . — Maxilke very long.” — 
Duponch, l.c, p. lOJ). + Minoa, Stephens. 

J Tanagra, Diiponchel. “ Superior angle of the fmt wingSy rounded. — 
Body long and thin,— /Wpi short. — Maxitke long,”— I, c, p. Hi?, 

1. Id. 
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l.Id. Dealbaidj Linn.* * * § •..Hiibn.Geom.tab. 41.f.214. (feem.) 

2. — Decmsala^^icwy ^v’L. .Hubii.Geoiii. tab. 4*1. f. 21 3. (mas.) 

f. 215. (foem.) 

3. — Calabraria^ Hiibn. ...Hiibn. Geom. lab. 10. f.49. (feem.) 

4. — Vibicaria^ Linn.f Hiibn. Geom. tab. 10. f. 50. (mas.) 

5. — Vincularia^ HUbn. . . .Hiibn. Geom.tab. 78. f. 402. (mas.) 

6. — Aureolaria^ Fab Hiibn. Geom. tab. 12. f. 62. (mas.) 

7. — Degcnerala^ Trcitsch. Hiibn. Geom. tab. 1 1. f. 57. (mas.) 

8. — Aversata, Linn Hiibn. Geom. tab. 11. f. 56. (mas.) 

lab. 75. f. 389. (foem.) 

9. — Sufflisata^ Treitsch.J 

10. — Remutata^ Linn Hiibn. Geom. tab. 18. f. 98. (foem.) 

1 1. — Mutata^ Treitsch Rbsel, I. th. 3. d. tab. 1 1. f. 1 — 3. 

12. — Submutata^ Treitsch.§ 

1 3. — Immutata^ Linn Hiibn. Gocin. tab. 20. f. 1 08. (mas.) 

1 4. — Incanata^ Linn Hiibn. Geom. tab 1 9. f. 1 00. (mas.) 

tab. 20. f. 106. (foem.) 

15. — Ornata^ Fab.|| Hubn. Geom. tab. 14. f. 70. (mas.) 

16. — Wien. Verz.^ Hubn. Geom. tab. 14. f. 71. (mas.) 

17. — Reversata^ Treitsch.® 

18. — Bisetata^ 13orkli Hiibn. Geom. tab. 14. f. 73. ((cvm.) 

19. — Scutulata^ Borkh Uiibn. Geom.tab. 14.f. 72. (foem.) 

20. — Moniliata^ Fab Hiibn. Geom.tab. 12. f. 59. (fiinn.) 

21. — Laevigata^ Fab Hiibn. Geom. tab. 14. f. 74. (kjom.) 

At length we have completed our extracts fi om the Sdnncl- 

terlinge Von Europa^ as far as we have yet received the work. 
When the third part of the sixth volume shall reach us, wc 
propose to resume our labours, in continuation. Till when, 
we heartily bid our entomological readers farewell. 

• Id^a, Stephens. — Scoria, Duponchel. — "Nervurcs of tlic wings^ very 
strong . — Abdomen long, linear . — Valpi with tlic last joint very acute, pro- 
jecting beyond the forehead. — Max'dlw very long.” — Duponch, Lrp, dc 
Fran, tom, vii. part, 2. p. 112. 

j- Pf.llonia, Duponchel. — “All the ivings travcrscfl by a narrow baiul 
towards the centre of the disc, — the band often separating into two lines. 
— Antennce and legs very long . — Paljn obtuse, not [)rojcctii)g beyond the 
forehead. — MasnUa: long.” — Dii 2 )onch, I, c. p. 10.9. 

J Id. alls virescenti ilavidis, lineis obsolctis fuscescentibus, puncto medio 
nigro. — Ochs. Treitsch, vi. part, 2. p. 272. 

§ Id. alis albidis, atomis cacrulescentibus ; anticis maculis cost£c liiicisqiic 
obsolctis fuscis.— Ochs. Treitsch. 1. c. p. 277- 

II Dosithea, Duponchel.— “All the wings with a point in the centre, on 
an uniform ground, and traversed near the extremity by a sinuous line, 
usually accompanied by confluent spots . — Palpi very short . — Maxiilcc long. 
^Antennas in the males rather ciliated than pectinated.” — Duponch.l.c. 
p. 108. f Ptychopoda, Stephens. 

* Id. alis pallide flavis, marginc externo fusco, lineaque undata albida, 
puncto medio nigroi— Treitsch, I, c. p. 28G. 
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LIST OF NEW PATENTS. 

To T. Morgan, Tipton, Stafford, manufacturer of tin plates, for a 
method of manufacturing or preparing iron plates, or black plates for 
tinning. — Dated the 9th of September. — 6 months allowed to enrol 
specification. 

To R. Torrens, Croydon, Surrey, Lieutenant-Colonel in the royal 
marines, for an apparatus for the purj)ose of communicating power 
and motion. — 9th of September. — 6 months. 

To D. Laurence, Stroud, and J. C. Ashford, gun-makers, Kent, 
for their improvements in apparatus to be applied to fowling-pieces 
and other fire-arms, in place of locks. — 1.5 th of September. — 6 months. 

To G. Harris, Brompton-crescent, Middlesex, captain in the royal 
navy, for his improvements in the manufacture of ropes and cordage, 
canvass and other fabrics or articles from substances hitherto unused 
for that purpose. — 1.5th of September. — C months. 

To J. Milne, Edinburgh, architect, for a machine or engine for 
dressing stones used in masonry, by the assistance of a steam-engine, 
a wind, a horse, or a water powder, whereby a great quantity of manual 
labour wall be saved. — 15th of September. — 6 months. 


METEOROLOGICAL OBSERVATIONS FOR OCTOBER 1829. 
Gosport, — Numerical Results for the Month. 

Barom. Max. (10*50. Oct. 1 0. Wind W. — Min. 29*42 Oct. 7. Wind N. 


Range of the mercury 1*08. 

Mean barometrical pressure for the month 30 077 

Spaces described by the rising and falling of the mercury 7*1 70 


Greatest variation in 24 hours 0*770. — Number of changes 22. 

Therm. Max. 65° Oct. 2. Wind E. — Min. 30° Oct. 31. Wind \. 

Range 35°. — Mean temp, of exter. air 50°*77- Eor 31 days with 0 in sa,."> 0*48 
Max. var. in 24 hours 21°*00— Mean temp, of spring-water at 8 A.M. .54-.38 

De Luc’s Whalebone Hpgrometcr. 


Greatest humidity of the atmosphere in the evening of the ICth ... .08° 

Greatest dryness of the atmosphere in the afternoon of the (Jtli... 52 

Range of the index 46 

Mean at 2 P.M. 68°*7. — Mean at 8 A.M. 75°‘8. — Mean at 8 P.M. 79*8 

— of three observations each day at 8, 2, and 8 o’clock 74*8 

Evaporation for the month 1*55 inch. 

Rain in the pluviamcter near the ground 1*4/ inch. 

Prevailing winds, S.W. and N.W. 


Summary of the Weather. 

A clearsky, 4^ ; fine, with various modifications of clouds, 131 » over- 
cast sky without rain, 8^; rain, 45. — Total 31 days. 

Clouds. 

Cirrus. Cirrocumulns. Cirrostratus. Stratus. Cumulus. Cumnlostr. NimhM'>. 
20 6 2.9 0 14 i7 15 

X,S, Vol. G, Ko. 86. D r. IS29. S C) Scale 
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Scale of the prevailing Winds. 

N. N.K. E. S.E. S. S.W. W. N.W. Dny^. 

G 4 1^ 0 8 4 7i 31 

General OSservatiofi^.—Tbc weather this month has been mostl}’^ fine, 
with occasional showers, which were often aceompiinied by heavy t^ales of 
wind. Oil the 3rd instant, tlie last fiij^dit <»f swallov\s departed for a warmer 
climate. In the evenings of the Gth and lotli lunar halos appeared, and 
were followed by rain and wind. 

On the mornings of the 7th, Sth, an 1 iltli, ire :i[ipc:ired on the ground 
the first time this aiitiuiin, and the da>s were uniisiialiy cold : the maxi- 
nuiin temperatriie of the Sth did m»t exceed 48 degrees, and light showers 
of snow were seen at Ilorndeaii, and in other juirts of Hampshire, 'fbe 
mean temperature of this day and nigb.t is about equal to the mean of 
Christinas-day and night for the last fourteen years ! 

On the ^otb a fine coloured iiarbclion appeared on the northern side of 
the sun, with a faint solar halo. In the afternoon of the 30tli two winds 
crossed each other from Noith and West, when the clouds between lliein 
bhowed an electrical a[)j)caraiicc, and lightning emanated lu>»n them in the 
evening. 

'I'he mean temperature of the external air this month, is two and a quar- 
ter degrees less than the moan of October for many years j)ast. 

The atmos[)heric and imteoric phamomena that ha\econ:e w'ithln onr 
observations this month, arc, one parhelion, one solar ami two lunar Imlos, 
five meteors, and thirteen gales of wind, or days on uhich tlicv have* pre- 
vailed ; namely, tliree from the IVorth, one from the North-east, six from 
the yuutli-west, one from the West, and two from the North-west. 


REMARKS. 

London. - October I . Very fine. 2. Drizzly : sliglit fog I’t nirht. Stormy 
and wet. ‘b Fine: drizzly in the afternoon. 5. Stormy, with showers : fine. 
6. Fine. 7. Stormy rain : largo flahcs of snow fell in tiie alicrnoon and co- 
vered the ground a considerable thickness: strong gale at night. H. ('old 
and stormy; snow lying on the hills, o. Fine. 10. Very fine. J 1 , 1 2. (Jondy. 
13. Fine morning: cloudy, 14. Stormy, hut lair: heavy gale at night. 
1 5. Clear and cold. 10. Cloudy. J 7, 1 8. Very faie. lo. Cloudy. 20. Fine ; 
drizzdy at night. 21 . Stormy, hut fair : rain at night. 22. (Jloiidy. 23 — 2.7. 
Very fine, with slight fugs in the morning, and at niglit, "20. Fogg} : cloudy. 
27. Dense fog : fine. 23. Stormy. 20. V^ery tine. 30. Clumly; drizzly 
at night. ril.Fine. 

Penzance . — October 1. Fair. 2. Fair ; rain. r>“-7. Shov ery. s. Clear. 
9. Misty. 10. Fair. 11,12. Misty. 1 3. Fair : rain at night. 1 1. Showery. 
15. Clear. 1(3,17. Mistv. 13 — 21. Rain. 22. Shov\cr\. 23, 21. Clear. 
25. Misty rain. 2(3, 27. Clear. 28. Fair ; showers. 2'J. (Jlcar. 30. l'\iir : 
rain. 31. Fair. 

//o. 5 /o;n — October 1. Fine. 2. Cloudy. 3 Rain : rain early a. m. 4. Fine, 
5. (Jloiuly: rain early a.m. »J. Fine. 7. (3omly : snow storm 11 r.Ai. 
8. Stormy. 0. Fine. 10 — 1.1. Cloudy. 1‘1. Cloudy: rain early a.m. 
15. Fine. 1(3. Cloii{ly. 17, 18. Fine. 19. (Jloudv. 20. Cloudy: r;n'u at 
night. 21. Fine: rain at night. J2. Cloudy: rain p.m. 23, 2*1. Fine. 
25. Cloud}. 25. 27. jMi'lv : ice this mornhiij. 28. Fine. 29.C'loiuly, 

80. Cloudy: rain at night. 31. Fine. 


Mrteoro- 



Mrlcor.ylogical OUcnolmns made hy Mr. Boom at Ihe Garden of the Uorthultural Society at C.nsuich, near London; b,j Mr GlDHYal 

Penzance, Ur. PuitNEY at G<'»poj'l, and Mr. VE.iLL at Po.st- 7 z. 
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Achromatic telescopes, on 

Mr. Hall’s discovery of, 233. 

Acids: — rosacic, in human urine, 147 ; 
oxalic, the atomic weight of, 1 66 ; 
aspartic, 236; pcctic,237; muriatic 
and sulphuric acid, action of, upon 
hydrocyanic acid, 315; sulphuric 
acid and alcohol, mutual action 
of, 342 ; phosphoric, 395. 

iEther, on the process by which it is 
formed, 342; action of, on sul- 
phate of indigo, 393. 

Albumen, new principle from, 316. 

Alcohol and sulphuric acid, mutual 
action of, 342. 

Ammonia, on the crystals of bicarbo- 
nate of, 40; chloride and iodide 
of, 1 47 ; decomposition of, by me- 
tals, 147. 

Ammonites in calccdony from 
Hay tor, 315. 

Analyses:— of platina ores, 146; of 
Bath water and of mineral springs 
in Windsor Forest, 148; of the 
juice of carrots, 237 ; of arseniate 
of iron, 314 ; of bones, 393. 

Andrews (T.) on the action of a 
flame of the blowpipe on other 
flames, 366. 

Arseniate of iron, analysis of, 314. 

Aspartic acid and aspartates, 236. 

Astronomical Society, 66. 

Astronomy:— Prof.EnckeonHadley’s 
Sextant, 84, 181 ; queries respect- 
ing Mr. Hall’s discovery of achro- 
matic telescopes, 233 ; Bessel’s 
tables for calculating the places 
of the fixed stars, 267; his calcula- 
tions for predicting occultations 
of stars by the moon, 336, 410; 
historical cloge of the Marquis dc 
Laplace, 370. 

Bache (Dr.) on the analysis of gase- 
ous mixtures, iso. 

Bakerian Lecture, by Dr. Wol'as- 
ton, 1. 

Barium, on chloride of, 53 ; bromide 
of, 143. 

Bat, Mr. Gray on the genera of, 38, 

Bath water, analysis of, 148. 


Beche, (H. T. De la) on the secon- 
dary stratified rocks, 213 j on the 
excavation of valleys, 241 ; classi- 
fication of European rocks, 440. 

Bell (C.) on the nerves of the face, 
135. 

Berzelius’s analysis of platina ores, 
146; on thorite, and thorina, 
392. 

Bessel’s (Prof.) tables for calculating 
the places of fixed stars, 267 ; cal- 
culations for predicting occulta- 
tions ol st irs by the moon, 336, 
410; on Mr. IJasslcr’s plans, &c. 
for a survey of the coast of the 
United States, 401. 

Bevan (B.) on measuring the force 
of pressure, 284; on the mo- 
dulus of torsion, 419. 

Bicarbonate of ammonia, on the cry- 
stal of, 40. 

Bichcuo (J. E.), letter to, by W. S. 
MacLeay, on Systems and Me- 
thods in natural history, 199, 

Birds:— on the respiration of, 51 ; 
winter birds of passage, arrival of, 
during 1828-29, 110; summer 
birds of i)assage, arrival of, during 
1829, 276 ; on the organs of voice 
in birds, 136. 

Blackburn (Rev. J.) on a parabolic 
sounding board, 21. 

Blowpipe, action of a flame of the, 
on, other flames, .366. 

Bones, fossil. Rev. W. V. Vernon on 
a discovery of, near North Cliff', 
225; analysis of bones, 393. 

Books, new, 47, 133, 237, rs05. 

Booth’s (\V. B.) meteorological re- 
sults for 1827, 156*. 

Botanic Garden sof England, —Prof. 
Schultes on the Cambridge, 357; 
Oxford, 358 ; Kew, 365 ; Horti- 
cultural, 428; Chelsea, 430. 

Botany : — Description of Epiphyl- 
lum, 107 ; fossil plants which cha- 
racterize the secondary and ter- 
tiary formations, 133; new ac- 
count of Kalanchdc, 301 ; on the 
cultivation of Botany in England, 
351, 428. 
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Boyles fuming liquor, on, 76. 

Brain, on the, 54. 

Brine-springs in Nortli America, ori- 
gin of, 71; salt springs in England, 
discovery of iodine and broiniiie 
in, 235 . 

Bromides, on, 140, 152; of carbon, 
3151. 

Bromine, discovery of, in the mine- 
ral waters of England, 235, 283 ; 
atomic weight of, 237 . 

Brongniart’s (A.) list of plants which 
characterize the secondary and 
tertiary formations, 133. 

Brown (U.)on active molecules, 161. 

BuckIand(Dr.): — Cole and Egerton^s 
account of the destruction of the 
cave of Kiihloch, 92 ; on the oc- 
currence of agates in the Mendip 
Hills, 136. 

Burney’s (Dr.) meteorological obser- 
vations, 78, I 58, 238, 3 1 8, 397,465. 

liy water (Mr.) microscopical obser- 
vations, 165 . 

Calceclony from Hay tor, ammonites 
in, 315. 

Calcium, bromide of, 143. 

Cambridge Botanic Garden, Prof. 
Schultcs’s description of, 857. 

( ’jirb'i/otatcsof coj)per and lead, 1 45. 

Carbon, bromide of, 313; combusti- 
bility of, increased by platina and 
copper, 394. 

('aiTots, jnicc of, analysed, 237. 

Ciiveof Kuhloch, destruction of, 192. 

Cliallis (J.) on the equations of the 
motion of incompressible fluids, 
1 23 ; on the arbitrary functions in 
integrals of partial dilicrential 
equations, 296. 

Cheese, persons poisoned by eating, 
3 1 2 . 

(’liildrcn’s (.T. G.) ab?tract of Och- 
senheimer’s genera of the J.epido- 
ptera of Europe, 9, 99, 188, 286, 
325. 451. 

Chloride and iodide of ammonia, 
147; chloride of barium, 53. 

Chronometers, prize, system of, at 
Greenwich, 424. 

Clark (Dr.) on the influence of cli- 
mate, 305. 

Climate, on the influence of, 305. 

Cole (Visc^) and Egerton’s account 
of the destruction of the cave of 
Kuhloch, 92. 
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Conybeare (Rev. >V. D.) on the val- 
ley of the Thames, 61. 

Copper, carbazotates of, 145; copper 
and j)latina, combustibility of car- 
bon increased by, 394. 

Crystallography, 40, 147. 

Crj^stals, calcareous, in the tissues of 
vegetables, 147. 

Curves, Mr. Lubbock on, 249. 

Cuvif r’s (M.) opinion on generic 
names in natural history, 348. 

Davy’s (hir H.) experiments on the 
torpedo, 81. 

Daubeny (Dr.) on tlie discovery of 
iodine and bromine in the mine- 
ral waters of England, 235. 

Egerton and Vise*. Cole on the de- 
struction of the cave of Kuhloch, 
92. 

Earth, figure of the, 272 ; deviation 
of a falling ho dyfre in the vertical 
to the earth’s surface, 32 

Eiicke (Prof.) on Hadley’s Sextant, 
84. 181. 

Epiphyllum, Mr. Haworth on, 107, 

Equations of the motion of incom- 
pressible fluids, 123; diflerential, 
on arbitrary functions in, 296. 

Eiuliomcter, sliding-rod, Dr. Hare 
011,114,171. 

Face, on tlic nerves of, 135. 

Falling bodies, deviation of, 321. 

Figure of the earth, ou the, 272. 

Fish, fossil, of Seofeld, 36. 

Fluids, incompressible, on the equa- 
tions of the motion of, 123. 

Fossils: — fish, 36; vegetables, 133; 
insects, 138; shells, 149, 232; 
bones, discovery of, near North 
Cliff; 225. 

Fourier’s (le Baron) historical cloge 
of the Marq. de Laplace, 570. 

Fox (R. W.) on mineral veins, 1 7. 

Functions, monomc, 262 ; arbitrary, 
296. 

Galbraith (W.) on the deviation of 
falling bodies, 321. 

Galvanism, the electric and chemi- 
cal theories of, 52. 

Gaseous mixtures, analysis of, 180. 

Gay-Lussac (M.) on Boyle’s fuming 
liquor, 76 ; on tlic action of pot- 
tish on organic matter, 367 ; on 
phosphoric acid, 395. 

Genus, on the A\ord, 202. 

GcologicalSocictyofLondon,55, 1 36. 
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GL:oI()gy.“On mineral veiiii, 17; on 
the hitiiminoiis schist and I'ossil 
lis.h of Scefcld, S6; on the tertiary 
aiul secondary rocks of Hassano, 
55; on the tertiary deposits of tlie 
CVntal, 5S ; fosbil fx*ces, GO; on 
the valley of the Thames, 61 ; on 
brine springs and rock ^alt of 
North America^ and on the forma- 
tion of new red sandstone, 71 ; 
equivalent formation, in England, 
of the saliferous rock of North 
Aincricii, 75; destruction of tlie 
cave of Kiihloch, 92 ; list of jdants 
which characterize the secondary 
and tertiary formations, 12:1; on 
the occurrence of agates in the 
Mendip Hills, 136; on the ter- 
tiary freshwater forniations of Aix, 
137 ; llritibh fossil shells M9 ; on 
secondary stratified rocks, 213; 
iliscovery of fossil bones in a 
iniirl-[)it, near North (>iif!‘, 225; 
on the excavation of valleys, 211 ; 
classification of European rocks, 
440. 

Geological Society, 55, 136. 
Greenwich, on the system of prize 
chi\)nomcters at, 4Jt. 

Gray (J. E.)on the genera of bat, 28. 

] ladlcy’s sextant, 84, 1 s 1 . 

HalTs discovery of achromatic tele- 
scopes, queries rcsj)ecling, 233. 

IlarcCDr.) on the sliding-rod eudio- 
meter and the volumcscopc, 114, 
171. 

Ilassler s plans, &c, for a survey of 
the coast of the Hnited States, 
Prof. Bessel on, 401. 

Haworth (A. H.) on I'lpipliylluni, 
107 ; new account of Kalanchde, 
301 ; Prof. iScludteson, 432. 

Haytor, ammonites in calccdony 
iron), 315. 

Ilcnnell (H.) on the mutual action 
<d' sulphuric acid and alcohol, and 
the process by which mthcr is 
formed, 342. 

Henry (M.) on bromides, 142; ou 
urea, 312. 

Horticultural Society’s Garden, Prof. 
Schultes’s description of, 428, 

Hydrocyanic acid, action of sulphu- 
ric and muriatic acid upon, 31 5. 

J. S. on generic names in naturuJ 
history, 3^3. 


Indigo, sulphate of, action of aether 
oil, .393. 

Ink, indelible, 141. 

Iodide and chloride of ammonia, 147. 

Iodine, discovery of, in salt springs, 
S:c. in England, 235, 283 ; atomic 
weight of, 237. 

Iron, perbromidc of, 142; silicate of, 
147; arseniate of, 314. 

Ivory (J ) remarks on an article in 
the IhiUdin dcs Sciences , 272. 

Kalanchde, new account ol’, 301. 

Kithkich, destruction of the Cave of, 
92. 

Laplace tMarq. de), historical clogc 
on, 370. 

J.cad, carhazotatc^ of, 145. 

Lepidopt‘’>-a of Europe, Uchsenhei- 
mer’s generr. of, 9, 99, 188, 286, 
325, 451. , 

Linnean Society, 135; Ilerbariiim, 
353. 

Liquor, fuming, 76. 

Lubbock (.1. W .) on curves of the 
second order, 2 19. 

Lyell and Murchison on the ter- 
tiary tieposits of the Cental, 58. 

MacLcay’s (\V. wS.) examinution of 
Mr. Biclieno’s paj»er on Systcmis 
nnd Methods in natural histoiy, 
199. 

Magnesium, bromide of, 143. 

Mainspring ((’aleh) on the system of 
jirize chronometers at Greenwich, y 
‘*2 I. 

M:ijor’s(Mr.) analysis of British and 
foreign ships of war, 41,9 4. 

Manganese, purification of oxide of, 

77 ; Mr. H. Phillips on the oxides 
of, 281. 

Mercury :-protobronnde of, 144; per- 
bromide of, 144 ; cyanide of 145; 
the atomic weight of, 166; Orfila 
on Smithson’s mode of detecting, 

39 4. 

Metals, decomposition of ammonia 
by, 147. 

Meteorological results for 1827, 
156 .^ 

Meteorological table of observations 
for May, 80; June, 160; July 
240; August, 320; September, 
,39.0; October, 407. 

Meteorology, 78, 156, 238, .3 18, 397. 
465. 

Microscopical observations, 1 53,1 6 1 . 
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Miller (W. H.) on the ^crystalline 
form of bicarbonate of ammonia, 
40. 

Mineral veins, Mr. Foic on, 17; mi- 
neral sprinj^s in Windsor Forest, 
nnalysis of, 148; mineral waters 
of FiOgland, discovery of iodine 
and bromine in,235, ii83; thorite, 
a new mineral, 392. 

Mines, Mr. John Taylor on the 
management of, S«3. 

Molecules, active, Mr. Brown on, 
153, IGl. 

Monome functions, on the product 
of two, 2G2. 

Moon, calculations for predicting 
occultations of ?tara by the, 33G, 
410. 

Murchison fR. I.) on the bituminous 
schist and fossil fisii of Scefold, 
36 ; on the tertiary deposits of the 
(.’antal, 58 ; on the fresh-water 
formations of AW, 137. 

Muriatic and sulphuric acid, action 
of, upon hydrocyanic acid, 315. 

Murray (.)) on the discovery of 
iodine and bromine in the mineral 
waters of England, 283. 

Natural liistory, Mr. W. S. Mac 
Leay on Systems and Methods in, 
199 ; (hivicr and DoCandollc on 
Generic Names in, 3 is. 

Natural system in natural history 
asserted to l)e the syvStem of the 
Deity, 202, 208, 21o! 

Needle, on the variation of the, 1 

Obituary Dr. Young and Sir If. 
Davy, 140. 

Occultations of stars by the moon, 
calculations for predicting, .330, 
410. 

Ocliftcnhcinier’K genera of tlieLej)!- 
doptera of Europe, 9, 99, 18S, 
28G, 325, 451. 

Optical phienoincna. Dr. Stokes on, 
41G. 

Ores, platina, analysis of, 14G. 

Orfila (iM.) on Smithson’s mode of 
detecting mercury, 391. 

Organic matter, active molecules in, 
IGl ; .action of [)otasli on, 3G7. 

Ornithology, 51, llo, 13G, 27G. 

Osmium, ])urc o\ido of, how to ob- 
tain, 8. 

Oxalic acid, on the atomic weight 
of, IGG. 


Oxford Botanic Garden, Frof. 
Schultes’s description of, 353. 

Oxides of manganese, purification 
of, 77. 

Palladium, malleable, how to ob- 
tain, 7. 

Patents, 78, 154,317, 39G,4G5. 

Pcctic neid, 237. 

Phaenoinena, optical, 416. 

Philli[i- (Rich.) on cyanide of mer- 
cury, 1 45 ; on the oxides of man- 
ganc‘'C; 281. 

Phosphoric acid, 395. 

Piperinc, preparation of, 314. 

Plants, which characterize the se- 
condary and tertiary formations, 
list of, 133. 

Platina, Dr.Wollaston on rendering 
malleable, 1 ; spongy platina, 141 ; 
platina ores, analysis of, 1 IG; com- 
bustibility of carbon increased by 
copper and platina, 394. 

Poison in cheese, 312. 

Potash, action of, on organic matter, 
3G7. 

Potassium, bromide of, 1 44; bromine 
and bromide of, 152. 

Pressure, Mr. Bevan on measuring 
the force of, 284, 

PiiileaiiK (J.) on the atomic weight 
of oxalic acid and of mercury,! Gfl. 

p 3 rometcr, new, 312. 

Reviews of books Dr. Graham’s 
(’liemical Catechism, 4 7 ; Dr. 
Clark on the Influence of Climate, 
305. 

Rocks, saliferous, of North America, 
C(]uivalent fonaation of, in Imi- 
glaiul, 75 ; secondary stratified 
rocks, on, 213; Eiiro[;eaii rucks, 
classification ol, 440 

Rock-salt in the “ sahTcrous rock” 
of iNortli America, 71. 

Ro^al Acadcm> of Sciences of Paris, 
139, 309, 3fii:. 

Ro)al liistitntion, 69. 

Royal Society of London, 51, Is 5. 

Ritchie (W.) on the electric and 
chemical thcoriesofgaha'iism, 

Siindslone, new red, on the forma- 
tion of, 71. 

Sang (Edw.) on the ])roduct of two 
monome functions, 2G2. 

Schist, bituminous, of Secfeld, 36. 

Schultes (FVof.) on the cultivation 
of botaTiy in England, 351 , 428. 
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ISeefeld, bituniiiioub schist and fossil 
fibh of, 36, 

Serullas (M.) on sodium, 149 j on 
bromide of carbon, s 1 3. 

Sextant, 1 ladley’s, 84, 181. 

Shad and Whitebait, on the identity 
of, 253. 

Shells, fossD, 149, 232 . 

Ships of war, Mr. Major’s analysis 
of, 41,94. 

Silicate of iron from Bodenmnis,147. 

Smith, SirJ. K., Prof. Schultes on, 
352. 

Smithson’s mode of detecting mcr« 
cury, M. Orfila on, .394. 

Sodeties, learned : Royal Society, 
^1, 135; Royal Academy of Sci- 
ences of Paris, 139, 309, 382; 
Linuean Society, 135; Geological 
Society, 55, 1 36 ; Astronomical 
Society, 66; Royal Institution, 
69 ; Calendar of the Meetings of 
the Scientific Bodies of London 
for 1829-30, 400. 

Sodium, bromide of, 144; M. Se- 
rullas on sodium, 149. 

Sounding bojird, new, 21. 

Spurzheim (Dr.) on the brain, 54. 

Starch, sugar from, 314. 

Stars, fixed, Bessel’s tables for cal- 
culating the places of, 267 ; on the 
occuUations of stars by the moon, 
336. 

Steam-engine, 384- 

Stokes (Dr.) on some optical pliceno- 
mena, 41G. 

Suw from starch, 314. 

Sulpharic and muriatic arid, action 
pf, upon hydrocyanic acid, 315. 

Sulphuric acid and alcohol, mutual 
action of, 342. 

Systems in natural history, artificial 
and natural, 200. 


Taylor (J.) on the management of 
mines, 383. 

Taylor’s (R. C.) arrangement of Bri- 
tish fossil shells, 149. 

Telescopes, achromatic, on Mr. Hall’s 
discovery of, 2.S3. 

Thames, Rev. W. D. Conybeare on 
the valley of the, 61. 

Thorina, a new earth, 392. 

Thorite, a new mineral, 392. 
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